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Description 



TECHNICAL FIELD 



PRIOR ART 
[0002] 



-2- . has been lT«ssff4!Si 

elezus: to^;c d »sri cipates , in r outbreak and p ~ ~< 

tributes to increase insulin resistance and as a resIThe biST' 8 * l ° d6CreaS6 inSU,in Secretion and 
is self-exacerbated [cf. Diabetologia, Vol 2 p % maS-SESTT 7??™°" * '""^ 50 that diabetes 

intestine and the kidney, and by inhibit no Na + ZtZl ™T P T M ° n ' y in chorionic membrane of the 
bsorption and promotes the ^^Z^tS^S^L Tr" T"* ™" Mr 9 ' UCOse re- 
action of phlorizin, when the glucose leve^ 6Vel ' n 3 P ' asma is contralled - Based on this 
by subcutaneous daily administration o7 P tonzin the ot^Ts o 2^ ^T' * ' M f ° r a ,0nQ time 
Journal of Clinical Investigation, Vol 79 p 1 51 0 ("WS L MS ameliorated *> be normal [cf. 
[0006] However, when phlorizin is adm'ni fared Si most o itl f ( J, 987) ' ' bid ^ ^ P ' 561 < 1991 >' 6t ^ 
is the aglycon of phlorizin, and hence, JS^SSST^l * 9 ' UC ° Se a " d Phl0retin ' which 
effect of phlorizin is very weak. Besides, phS t£2^l£22i" S ° '? T Urine ^ ™" 
a facilitated diffusion-type glucose transporter For examS wSS 0f t phl0nZ,n ' has been know " to strongly inhibit 
glucose concentration in brain of rats i S^8l^^iT Wn0,, ^ ad ™*tered to rats, the 
administered for a ,ong time, there may beTdveTe J££ 2 ^ phl ° rizin fe 
as an antidiabetic. MtS 00 Vanous t,ssues > and nen< *. phlorizin has not been used 
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BRIEF DESCRIPTION OF INVENTION 



an urine 



[0007] An object of the present invention is to provide a Slower a ikvi n rnr.,™ h 

glucose increasing activity because it inhibits the TeZxut ^l^ V 9 We denvative wnich snows 
cemic activity, and at the same time Z o e Won TTf [ eabS0 ^ and sh ™* an exce.lent hypogly- 
glucose transporter. Another Sl prSlI ^ ^ ! nhibit0,y activi, V of diffusion-type 
«• derivative of the present invention. A furthe "jec 7^1^ SZZ'fT" IT 3 P^P^e 

prising as an active ingredient a propiophenone derive of 4 Dr T" " " * Pr ° V ' de 9 h *P°* B «* a*** com- 
salt thereof. H neoenvative of the present invent.on or a pharmaceutical^ acceptable 

DETAILED DESCRIPTION OF INVENTION 

[0008] The present invention relates to a propiophenone derive of the formula (I): 
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10 wherein OX is a hydroxy group wh ich may optionally be protected, Y is a lower alkyl group, and 2 is a p-D-glucopyranosyl 
group wherein one or more hydroxy groups may optionally be protected, or a pharmaceutically acceptable salt thereof. 
[0009] Among the compounds (I) of the present invention, in case OX of the formula (I) is a protected hydroxy group, 
the protecting group may be any protecting group which can be a protecting group for a phenolic hydroxy group, for 
example, a lower alkoxy-lower alkyl group such as methoxym ethyl group; an allyl group; and an acyl group such as a 

15 lower alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower alkoxycarbonyl group, a lower alkoxy-lower alkox- 
ycarbonyl group, an arylcarbonyl group (e.g., benzoyl group). Among these protecting groups, preferable ones are an 
acyl group such as a lower alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower alkoxycarbonyl group, a lower 
alkoxy-lower alkoxycarbonyl group, and especially preferable ones are a lower alkanoyl group, and a lower alkoxycar- 
bonyl group. 

20 [0010] Among the compounds (I) of the present invention, in case Z of the formula (I) is a p-D-glucopyranosyl group 
wherein one or more hydroxy groups are protected, the protecting group may be any conventional protecting groups 
for hydroxy group which can easily be removed by a conventional method such as acid-treatment, hydrolysis, reduction, 
etc. The p-D-glucopyranosyl group wherein one or more hydroxy groups are protected by the above-mentioned pro- 
tecting groups may be selected from (i) a p-D-glucopyranosyl group wherein one or more hydroxy groups are acylated, 

25 (jj) a p-D-glucopyranosyl group wherein two hydroxy groups combine to form a 1 -lower alkoxy-lower alkylidenedioxy 
group, a benzylidenedioxy group, a phosphinicodioxy group, or a carbonyldioxy group together with the protecting 
groups thereof, and (iii) a p-D-glucopyranosyl group wherein one or two hydroxy groups are acylated, and the other 
two hydroxy groups combine to form a 1 -lower alkoxy-lower alkylidenedioxy group, a benzylidenedioxy group, a phos- 
phinicodioxy group, or a carbonyldioxy group together with the protecting groups thereof. However, the protecting 

30 groups for the hydroxy groups of the p-D-glucopyranosyl group should not be construed to be limited to the above 
protecting groups, and may be any ones which can be removed after administering the present compound into the 
living body and give the hydroxy groups of the p-D-glucopyranosyl group, or can promote the absorption of the desired 
compound into the living body, or make jt more easy to administer the present compound into the living body, or can 
increase the solubility in oil and/or water of the present compound. 

35 [0011] When the hydroxy group of the p-D-glucopyranosyl group is acylated, the acyl group is preferably a lower 
alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower alkoxycarbonyl group, a lower alkoxy-lower alkoxycarbonyl 
group, or an arylcarbonyl group (e.g., benzoyl group), or an amino acid residue which is obtained by removing a hydroxy 
" group from the carboxyl group of a corresponding amino acid (wherein amino groups and/or carboxyl groups and/or 
hydroxy groups in said residue may be protected by a conventional protecting group). The amino acid residue includes 

40 a group which is obtained by removing a hydroxy group from the carboxyl group of a natural amino acid such as aspartic 
acid, glutamic acid, glutamine, serine, sarcosine, proline, phenylalanine, leucine, isoleucine, glycine, tryptophan, 
cysteine, histidine, tyrosine, or valine, or an antipode thereof, or a racemic compound thereof. 
[001 2] When Z is a p-D-glucopyranosyl group wherein two hydroxy groups of the p-D-glucopyranosyl group combine 
to form a 1 -lower alkoxy-lower alkylidenedioxy group, a benzylidenedioxy group, a phosphinicodioxy group, or a car- 

45 bonyldioxy group together with the protecting groups thereof, said p-D-glucopyranosyl group may be a p-D-glucop- 
yranosyl group wherein the 4- and 6-hydroxy groups of the p-D-glucopyranosyl group combine to form a 1 -lower alkoxy- 
lower alkylidenedioxy group, a benzylidenedioxy group, a phosphinicodioxy group, or a carbonyldioxy group together 
with the protecting groups thereof. Such p-D-glucopyranosyl group has the formula: 

50 
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TZ rZ *Z, I" 8 y ?f " at ° m ° r 3 l0W6r alky ' 9r ° Up ' and the other is a ,ower alk0X V Sroup, or one of 
rooiSl w h 2 7? at ° m ' the ° ther iS 3 Phenyl 9r ° up ' 0r R? and R8 combine <° f orm an oxo group. 
KSL ^ T mXy 9r ° UpS ° f the P- D -9'"oopyranosyl group combine to form a Mower alkoxy-lower alkylid- 

ene^g^r " 6 Xy9r0UP ' and more P referab ^ a 1 -methoxyethylidenedioxy grouper a 1 -ethoxyethylid" 
[0014] Y of the formula (I) is an alkyl group having 1 to 4 carbon atoms, more preferably a methyl group or an ethyl 

Su°coLrrnS SentatiVe h COmPOUndS ° f th6 Pr6Sent inVenti ° n are C ™P™<* of the formula (I) wherein Z is a B-D- 
SSS \ 9f0UP W ^ re,n ° ne ° r m ° re hydr0Xy 9r0Ups may 0 P tiona,lv be by a group selected from a 

lower alkanoy group, a lower alkoxycarbonyl group, a lower alkoxy-.ower alkanoyl group and a lower SoxyZer 

STZSS^ " 3 pD - 9,UC0Pyran ° Syl 9r0UP WhSrein *° hydroxy groups combi'e to form a 1 -,owe7a, oxy- 
oni«, ^ ^ 9r0UP ° r 3 P hos P hinicodiox y group together with the protecting groups thereof 

Z is a B-D-glucopyranosyl group where.n the 2-hydroxy group, or the 2- and the 3-hydroxy groups, or the 4-hydroxy 

^ r UP r 0Pti0na " y be 3Cylated by 3 9r ° Up S6lected from a 'ower alkanoy. group a S 
a koxycarbony group, a lower alkoxy-lower alkanoyl group, and a lower alkoxy-lower alkoxycarbonyl group or a B-D- 

group or a phosphinicodioxy group together with the protecting groups thereof eneuioxy 
wherl nvlHl kh C ° mp0UndS of the P resent iw ention, Preferable compounds are compounds of the formula (I) 
wherein OX is a hydroxy group, a lower alkanoyloxy group, or a lower alkoxycarbonyloxy group Z is a B-D-olucoo 
ZTl ST 3 2 "?; ( ' 0Wer alkano Vl)-p-D-glucopyranosy. group, a 2 ,3-d?0-(,owe^ alkanoyipp D glucopyranosyl 
group, a 4-0-(lower a.koxycarbonyl)-B-D-glucopyranosyl group, a 6-0-(lower alkanoyl)-B-D-gluco P yranosy P group a 
6-0-(.oweralkoxycarbonyl)-B-D-glucopyranosyl group, ^ 

glucopyranosyl group, or 4,6-O-phosphinico-B-D-glucopyranosyl group P 
[0018] More preferable compounds are compounds of the formula (I) wherein OX is a hydroxy group or a lower 
alkanoyloxygroup,ZisaB-D-g.ucopyranosy.g™^ 
eralkoxycamony^^ 

r^w 0 " 6 ' 3 '^^^P-D-g^Pyranosy. group, or a 4,6-0- P hosphinrco-p 3 D-g,l Py ranosyl group 

o J i a hCn™ Pre 5 ent COmpounds (»■ furthe r Preferable compounds are compounds of the formula (I) wherein 

calonvl "a D^u 9 c r ° UP ' " *, ^ " ™ ^ 9 ™ P ' Z iS 3 P^g^opyranosyl group, a 4-0-(.ower alkoT 

carbonyl)-fi-D-gluco P yranosyl group, a 6-0-(lower alkoxycarbonyl)-B-D-glucopyranosyl grou P a 4 6-0-(1-lower 
alkoxy-iower alkyhdene)- P -D-gluco P yranosy. group, or a 4,6-O-phosphinicoVD glucopyranosyl group ° 

T fl ?n f P n! P 6 com P° unds are compounds of the formula (I) wherein Z is a B-D-glucopyranosyl group 
ora6-0-(loweralkoxycarbonyl)-p-D-glucopyranosylgroup "Pyrcmosyi grou P 

rn'el^thT 10 ^ 6 " 0 " 6 d .K iV , a,iVeS (0 ° f the pr6Sent inventi0n may be used ,or the P^ose of the present inven- 
ts eitherin the free form or .ntheformofapharmaceuticaiyacceptablesaltthereof. The pharmaceutically acceptable 

ot:s 

San^rZS 

El COmp0i ; nd ^ 1 ) of the Present invention or a pharmaceutically acceptable salt thereof may be administered 
aSLIT erally ' ^ bef0rmulated int0 a Pharmaceutical preparation in admixture with a phamSceu 
aSt a S! P T ° r d " Uent SUitab,S f ° r ° ral adminis,ra «on or parenteral administration. The pharmaceutical* 

vinv! D P v a ro e dr er t° r f ' ^ b , 6 * f ° r eXamP ' e ' bind6rS (e 9 - Syrup - g um arabic > g elatin . «ort*ol. tragacanth poV 
v nylpyr ol done, etc.), excpients (e.g., lactose, sucrose, corn starch, potassium phosphate, sorbitol, glycine etc ) 

lubricants (e.g. magnesium stearate, talc, polyethylene glycol, silica, etc.), disintegrators (e.g., potato sS ch ete ) 

of > 2ZZ S °T la T Ulfate ' 6tC ) ' and thS Nke - Th6Se P ba rmaceutica? P reparatio 9 ns may be fn the forrn' 
0 lh,w Preparat,0n such as tablets > granules, capsules, powders, etc., or in the form of a liquid preparation such 2 
iZaZTT'- T?™' f - Wh6n administered oral| y- When administered paremerally, the phaZSu l«S 
Prepaanons maybe in the form of suppository, an injection preparation or an intravenous drip preparation using disS 
water for injecfon, a physiological salt solution, an aqueous glucose solution, and so on 

on tht a lini d t° S t- ° f propio P henone derivative 0 °r a pharmaceutically acceptable salt thereof varies depending 
on he administrator routes, ages, weights and condrtions of patients, or severrty of diseases to be cured, but it may 

adminltrJ 96 | ,°° 5 * 3 ° h the ran g e of from 05 t0 ^ in case of oral 

admin.strat.on. In case of parenteral administration, the dose of the present compound (I) may bein the ranae of from 
0.005 to 30 mg/kg/day, preferably in the range of from 0.05 to 3 mg/kg/day ° 
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[0025] The desired compound (I) of the present invention may be prepared by reducing a compound of the formula (II): 




wherein the symbols are the same as defined above, and if necessary, followed by converting the product into a phar- 
maceutically acceptable salt thereof. 

[0026] The reduction reaction may be carried out by a conventional method such as reduction with a metal hydride, 
15 catalytic reduction, etc. For example, the reduction with a metal hydride may be carried out by using a metal hydride 
in a solvent, and the catalytic reduction may be carried out by using a catalyst under atmospheric pressure of hydrogen 
gas in a solvent. 

[0027] In the catalytic reduction, the catalyst may be any conventional one, for example, palladium-carbon, platinum- 
carbon, platinum oxide, Raney nickel. In order to prevent the over reduction of the double bond of the benzofuran ring, 
20 there may be added a substance which can reduce the catalytic ability of the catalyst, for example, amines such as 
4-(N,N-dimethylamino)pyridine, N,N-dimethylaniline, aniline, dipropylamine, diisopropylamine, morpholine, piperazine, 
dicyclohexylamine, piperidine, pyrrolidine, or amides such as N,N-dimethylacetamide. 

[0028] In the reduction with a metal hydride, the metal hydride may be any one which can reduce a carbon-carbon 
double bond. However, it may be preferable to use metal hydrides which do not reduce a ketone, for example, sodium 
25 tellurium hydride (NaTeH), which is prepared according to the method disclosed in Synthesis, p. 545 (1978). Sodium 
tellurium hydride is usually used in an amount of 1 to 3 mole equivalents, preferably in an amount of 1 to 1.5 mole 
equivalents, to 1 mole equivalent of the compound (II). 

[0029] In the reduction reaction, the solvent may be any one which does not disturb the reaction, for example, an 
organic solvent such as alcohols (e.g., methanol, ethanol), ethers (e.g., tetrahydrofuran), esters (e.g., ethyl acetate), 
30 organic acids (e.g., acetic acid), or a mixture of such organic solvents and water. 

[0030] The reduction reaction may be carried out from a temperature under cooling to a temperature with heating, 
preferably at a temperature of from 1 0°C to 30°C . 

[0031] The compounds (I) of the present invention thus obtained can be converted into each other by the following 
processes, or a combined process thereof. 
35 [0032] (1) Among the present compounds (I), the compound of the formula (l-b): 



40 




a-b) 



wherein R 1 is an acyl group, and the other symbols are the same as defined above, can be prepared by acylating the 
compound of the formula (l-a) of the present invention: 
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wherein the symbols are the same as defined above. 

[0033] (2) Among the present compounds (l) : the compound of the formula (l-c): 




wherein R 3 is an acyl group, and the other symbols are the same as defined above, can be prepared by acylating a 
compound of the formula (l-d), which is a compound of the formula (l-a) wherein the 4- and the 6-hydroxy groups of 
the p-D-glucopyranosyl group are protected: 




wherein and R 21 0 are protected hydroxy groups, and the other symbols are the same as defined above, followed 

by removing the protecting groups, i.e., R 11 and R 21 , from the product. 

[0034] (3) Among the present compounds (I), the compound of the formula (l-e): 
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(I-e) 



H0 OR 4 



wherein R 4 is an acyl group, and the other symbols are the same as defined above, can be prepared by acylating a 
compound of the formula (l-f), which is a compound of the formula (l-d) wherein the 3-hydroxy group of the p-D-glu- 
copyranosyl group is further protected: 



25 



30 




wherein R 31 0 is a protected hydroxy group, and the other symbols are the same as defined above, followed by removing 

35 the protecting groups, i.e., R 11 , R 21 , and R 31 , from the product. 

[0035] In the compounds (l-d) and (l-f), the protecting groups R 11 , R 21 , and R 31 for the hydroxy groups of the p-D- 
glucopyranosyl group may be any conventional one, and the protecting groups for the 4- and the 6-hydroxy groups 
are preferably ones which can combine each other to form a benzylidene group, etc. The protecting group for the 
3-hydroxy group is preferably a tri-lower alkylsilyl group (e.g., t-butyldimethylsilyl group, trimethylsilyl group). The re- 

40 moval of these protecting groups is carried out by a conventional method such as acid-treatment, hydrolysis, reduction, 
etc. 

[0036] The acylation reaction of the above processes (1 ), (2) and (3) is carried out by reacting the starting compound 
with an organic acid (e.g., a lower alkanecarboxylic acid such as acetic acid, a lower alkoxy-lower alkanecarboxylic 
acid such as methoxy acetic acid, benzoic acid, etc.) corresponding to the desired acyl group, or a salt thereof, or a 

45 reactive derivative thereof. 

[0037] The reaction between the organic acid corresponding to the desired acyl group, or a salt thereof, and the 
starting compound is carried out in a suitable solvent in the presence or absence of a condensing agent. The reaction 
between the reactive derivative of the organic acid and the starting compound is carried out in a suitable solvent or 
without a solvent in the presence or absence of an acid acceptor. 

so [0038] The salt of the organic acid includes, for example, an alkali metal salt or an alkaline earth metal salt such as 
sodium salt, potassium salt, calcium salt, etc. When these salts of the organic acid are used in the condensation 
reaction, these salts may preferably be used after prepared to be in the form of a free acid. 

[0039] The reactive derivative of the organic acid includes, for example, an acid halide, acid anhydride, active ester, 
or active amide of a lower alkanecarboxylic acid, lower alkoxy-lower alkanecarboxylic acid, lower alkoxycarboxylic 
55 acid, benzoic acid, etc. 

[0040] The condensing agent may be any conventional ones, for example, dicyclohexylcarbodiimide, diethyl cyan- 
ophosphate, carbonyldiimidazole, bis(2-oxo-3-oxazolidinyl)phosphinic chloride, etc. 

[0041] The acid acceptor may be any conventional one, for example, an inorganic base such as an alkali metal 
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hydrox.de (e.g., sodium hydroxide, potassium hydroxide, etc.); an alkali metal carbonate (e.g., potassium carbonate 
sodium carbonate, etc.); an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen 
carbonate etc.); an alkali metal hydride (e.g., sodium hydride, potassium hydride, etc.), or an organic base such as a 
tr,-lower alkylamine (e.g., triethylamine, diisopropylethylamine, etc.); pyridine; 2,4,6-collidine; 4-(N,N-dimethylamino) 
pyndine; quinuclidine, aniline; N,N-dimethylaniline, etc. 

[0042] The solvent may be any conventional one which does not disturb the reaction, for example, water- esters (e 
g ethyl acetate); halogenated hydrocarbons (e.g., dichloromethane); amides (e.g., dimethylformamide); ethers (e g 
tetrahydrofuran); nitriles (e.g., acetonitrile); etc., or a mixture thereof. Beside, an organic base such as pyridine 
2,4,6-collidine, etc. which are exemplified above as an acid acceptor may be also used as a solvent 
[0043] The reaction may be carried out from a temperature under cooling to a temperature with heating, preferably 
at a temperature from -1 0°C to 1 00°C, especially at a temperature of from 0°C to 50°C 

[0044] In the above process (1 ), the compound of the formula (1 -b) wherein Ri is a lower alkoxycarbonyl group can 
be prepared by a modified method disclosed in J. Chem. Soc. Perkin Trans. 1, p. 589 (1993), i.e. by reacting the 
compound (l-a) with the di-lower alkyl carbonate in the presence or absence of molecular sieves in a suitable solvent 
wrth using a lipase. 

[0045] The lipase may preferably be a lipase derived from Candida antarctica, for example, Novozym 435 (manu- 
factured by Novo Nordisk A/S). 

[0046] The solvent may be any conventional one which does not disturb the reaction, and preferably be ethers such 
as dioxane, ethyleneglycol diethyl ether, etc. 

[0047] The compound (l-a) is prepared by reduction of the compound of the formula (II) wherein Z is a B-D-glucop- 
yranosyl group, and the compound (l-a) is useful as one of the compounds of the present invention as well as a synthetic 
intermediate for preparing other compounds of the present invention. 

[0048] The compound (l-d) is prepared by protecting the 4- and the 6-hydroxy groups of the p-D-glucopyranosyl 
group of the compound (l-a). The compound (l-f) is prepared by protecting the 3-hydroxy group of the B-D-glucopyran- 
osyl group of the compound (l-d). The protection of the hydroxy groups of the p-D-glucopyranosyl group is carried out 
by a method d.sclosed in the process (5) described hereinbelow, or by the methods disclosed in Examples or a con- 
ventional method. 

[0049] In the acylation reaction of the above processes (1), (2) and (3), when OX of the starting compounds is a 
hydroxy group, the OX may optionally be acylated as well, and the product thus obtained, i.e., the product wherein OX 
is acylated, is also included in the present invention. When OX of the starting compounds should not be acylated the 
product wherein OX is acylated is treated in a suitable solvent (e.g., tetrahydrofuran, methanol, water, etc.) wtth a base 
such as an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen carbonate etc ) 
amines (e.g., t-butylamine, etc.) to remove the acyl group of the product. 

[0050] (4) Among the compounds (I) of the present invention, the compound of the formula (l-g)- 




R'OCOO 



d-g) 



wherein R* is a lower alkyl group, and the other symbols are the same as defined above, can be prepared by reacting 
a compound of the formula (l-h): . u "y^»'y 
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10 




(I-h) 



15 wherein the symbols are the same as defined above, with a compound of the formula (III): 



R 2 OH 



(III) 



20 



25 



30 



35 



40 



wherein R 2 is the same as defined above. 

[0051] The reaction is carried out in a suitable solvent in the presence or absence of an acid catalyst. 
[0052] The compound (III) may be a straight chain or branched chain alkanol having 1 to 6 carbon atoms such as 
methanol ethanol, propanol, isopropanol, n-butanol, t-butanol, etc., and is preferably used in an equimolar amount or 
in a slightly excess amount, to the amount of the compound (l-h). 

[0053] The solvent may be any one which does not disturb the reaction, for example, halogenated hydrocarbons (e. 
g., dichloromethane, dichloroethane, chloroform, etc.). The compound (III) perse can be used as a solvent. 
[0054] The acid catalyst includes, for example, organic acids such as an arylsulfonic acid (e.g., p-toluenesulfonic 
acid), a lower alkanesulfonic acid (e.g., methanesulfonic acid, ethanesulfonic acid), a lower alkanecarboxylic acid (e: 
g., acetic acid), or an inorganic acid such as hydrochloric acid, sulfuric acid. 

[0055] The reaction is carried out from a temperature under cooling to a temperature with heating, preferably at a 
temperature of from 25°C to 50°C, especially at a temperature of from 25°C to 35°C. 

[0056] Besides, the compound (l-h) can be prepared (a) by reacting the compound (l-a) with an aryl halogenoformate 
(e.g., p-nitrophenyl halogenoformate) or N,N-carbonyldiimidazole, etc., in a solvent or without a solvent in the presence 
or absence of an acid acceptor, if necessary, under heating; or (b) by the process (5) described hereinbelow. 
[0057] In the above (a), the solvent may be any one which does not disturb the reaction, for example, tetrahydrofu ran, 
dichloromethane, chloroform, etc. 

[0058] The acid acceptor includes, for example, an organic base (e.g., 2,4,6-collidine, pyridine, 2,6-lutidine), or an 
inorganic base (e.g., sodium hydrogen carbonate). When an organic base is used as an acid acceptor, the organic 
base per se can be used as a solvent. 

[0059] The reaction is carried out from a temperature under cooling to a temperature with heating, especially at a 
temperature of from -50°C to 60°C. When an aryl halogenoformate is used in the reaction, it is preferable to heat the 
reaction system after the aryl halogenoformate is added thereto, especially preferable to heat it at 40°C to 70°C. 
[0060] (5) Among the present compounds (I), the compound of the formula (l-i): 



45 



50 



55 




a-i) 
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wherein R* is a hydrogen atom or a lower alkyl group and R* is a lower alkoxy group, or R* Is a hydrogen atom and 
R is a phenyl group, or R 5 and R 6 may combine to form an oxo group, and the other symbols are the same as defined 
above, can be prepared by reacting a compound of the formula (l-a) with a compound of the formula (IV): 



R V Al 

R 6/ % 



OV) 



wherein A 1 and A 2 are leaving groups, and the other symbols are the same as defined above. 
[0061] In the compounds (IV), the leaving group may be any conventional one which does not disturb the reaction 
for example, a halogen atom (e.g., chlorine atom, bromine atom), and a lower alkoxy group (e.g., methoxy, ethoxy) ' 
[0062] The reaction is carried out in a suitable solvent or without a solvent in the presence or absence of an acid or 
a base. 

[0063] The solvent may be any one which does not disturb the reaction, for example, halogenated hydrocarbons (e 
g., dichloromethane, chloroform, dichloroethane, etc.), ethers (e.g., tetrahydrofuran, diethyl ether, etc.), or an excess 
amount of the compound (IV) can also be used as a solvent. 

[0064] The acid includes, for example, an organic acid such as an arylsulfonic acid (e.g., p-toluenesulfonic acid) a 
loweralkanesulfonicacid (e.g., methanesulfonic acid, ethanesuffonic acid, etc.), trifluoroacetic acid, etc., or an inorganic 
acid such as hydrochloric acid, sulfuric acid, etc., or a salt of a strong acid and a weak base such as pyridinium p- 
toluenesulfonate. K 

[0065] The base includes, for example, a tri-lower alkylamine (e.g., triethylamine, diisopropylethylamine), pyridine 
4-(N,N-dimethylamino)pyridine, aniline, N,N-dimethylaniline, etc. 

[0066] The reaction is carried out from a temperature under cooling to a temperature with heating preferably at a 
temperature of from 0°C to 50°C, especially at a temperature of from 20°C to 30°C. 
[0067] (6) Among the present compounds (I), the compound of the formula (l-j): 




a-j) 



wherein OX1 is a protected hydroxy group, and the other symbols are the same as defined above, and the compound 
of the formula (l-k): 




a-k) 



wherein the symbols are the same as defined above, can be converted each other. That is, the compound (l-j) is 
prepared by protecting the compound (l-k), and the compound (l-k) is prepared by removing the protecting group X1 
from the compound (l-j). 

[0068] The protection of the compound (l-k) is carried out by a conventional method, for example, when protecting 
the compound (l-k) with an acyl group, the protection is carried out in the same manner as in the above processes (1 ) 
(2) and (3). When protecting the compound (l-k) with an allyl group, the protection is carried out by reacting the com- 
pound (l-k) in a suitable solvent (e.g., acetone) in the presence or absence of an acid acceptor (e.g., potassium car- 
bonate) with an allyl halide (e.g., allyl bromide). 
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[0069] The removal of the protecting group X 1 from the compound (l-j) is carried out by a conventional method which 
should be selected according to the types of the protecting group to be removed. For example, when OX 1 is a lower 
alkanoyloxy group or a lower alkoxycarbonyloxy group, the removal of the protecting group is carried out by treating 
with an acid or a base in a suitable solvent. When OX 1 is a lower alkoxy-lower alkoxy group, the removal of the protecting 
s group is carried out in a suitable solvent with using an acid. When OX 1 is an allyloxy group, the removal of the protecting 
group is carried out by treating with a palladium catalyst (e.g., dichlorobis(triphenylphosphine)-palladium (II)) in a suit- 
able solvent (e.g., acetonitrile) in the presence of ammonium formate. 
[0070] (7) Among the present compounds (I), the compound of the formula (l-€): 

10 



15 



20 




wherein the symbols are the same as defined above, can be prepared by subjecting a compound of the formula (l-m): 

25 



30 



35 




a-m) 



40 wherein R 9 and R 10 are the same or different and each protecting groups for hydroxy group, and the other symbols 
are the same as defined above, to hydrolysis. 

[0071] The protecting groups R 9 and R 10 may be any conventional protecting groups, and preferably a phenyl group, 
a lower alkyl group (e.g., methyl, ethyl), etc. 

[0072] The hydrolysis is carried out by a conventional method, but preferably carried out in a solvent or without a 
45 solvent in the presence of a base. 

[0073] The solvent may be any one which does not disturb the reaction, for example, ethers (e.g., tetrahydrofuran, 
dioxane, etc.), water, or a mixture of these solvents. 

[0074] The base includes, for example, an alkali metal hydroxide (e.g., lithium hydroxide, sodium hydroxide, potas- 
sium hydroxide, etc.), and an alkali metal carbonate (e.g., lithium carbonate, sodium carbonate, potassium carbonate, 
50 etc.). • 

[0075] The reaction is carried out from a temperature under cooling to a temperature with heating, preferably at a 
temperature of from -20°C to 50°C, more preferably at a temperature of from 0°C to 30°C. 

[0076] When the hydrolysis is carried out with using a base, the obtained compound (l-€) is isolated in the form of a 
salt with the base to be used in the hydrolysis. 
55 [0077] The compound (l-m) can be prepared by reacting the compound (l-a) with a compound of the formula (VIII): 
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Rl0o - P ~ A cm 



SSS" f i 3 leaVi " 9 9r0UP ' 3nd ,he 0th6r Symbols are the same as d e«ned above 

S ST " 0Ut " ' SUl,al " e °' """"" a so1 ™"' <*" P~«» or absence of a basa 
[00»1 ™"t.nngc»,r WU nb<b,bf,hep™an,^ 




<V) 



S 2 Jn. ■ reaction of the starti "g compound (V) with S-formylbenzotbJfuran may be carried out bv 

[0088J The compound (V) for preparing the compound (II) is prepared by condensing a compound of the formula (VI): 




(VI) 
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[0090] The quaternary ammonium salt may preferably be a tetra-lower alkylammonium halide, a tetra-lower alky- 
lammonium hydrogen sulfate, a benzyl tri-lower alkylammonium halide, etc. Among them, benzyl tri-lower alkylammo- 
nium chloride is especially preferable. 

[0091 J The base includes, for example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an 
alkali metal carbonate (e.g., potassium carbonate, sodium carbonate), cadmium carbonate, etc. The reaction is carried 
out from a temperature undercooling to a temperature with heating. 

[0092J The reaction is carried out, for example, (i) by reacting the compound (VI) with 2,3,4,6-tetra-O-acetyl-oc-D- 
glucopyranosyl bromide in a suitable solvent (e.g., aqueous acetone) in the presence of potassium hydroxide, and if 
necessary, followed by protecting the hydroxy groups of the product, according to the method disclosed in J. Med. 
Pharm. Chem, 5, p. 1045 (1962); or (ii) by heating under reflux the compound (VI) with 2,3,4,6-tetra-O-acetyl-oc-D- 
glucopyranosyl bromide in a suitable solvent (e.g. , aromatic hydrocarbons such as toluene) in the presence of cadmium 
carbonate, and if necessary, followed by protecting the hydroxy groups of the product, according to the method dis- 
closed in Carbohydrate Research, 70, p. 313 (1979); or (iii) by reacting the compound (VI) with 2, 3,4,6 -tetra-0 -acetyl- 
a-D-glucopyranosyl bromide in a suitable solvent (e.g. , halogenated hydrocarbons such as chloroform, or adding there- 
to a small amount of water) in the presence of a quaternary ammonium salt (e.g., benzyltributylammonium chloride) 
and an alkali metal carbonate (e.g., potassium carbonate), and if necessary, followed by protecting the hydroxy groups 
of the product. 

[0093] The protection of the 6'-phenolic hydroxy group is carried out by a conventional method. 
[0094] The compound of the formula (VI) wherein Y is a methyl group is prepared by the method disclosed in J. Org. 
Chem., 29, p. 2800 (1964), or by acetylating orcinol, followed by subjecting the resulting orcinol diacetate to Freis 
rearrangement in a suitable solvent (e.g., chlorobenzene) or without a solvent in the presence of a Lewis acid (e.g., 
aluminum chloride). 

[0095] The compound of the formula (VI) wherein Y is a lower alkyl group having two or more carbon atoms is 
prepared by the following scheme. 




(VUI) (VI) 

wherein Y 1 is a lower alkenyl group, and the other symbols are the same as defined above. 
[0096] That is, the compound (VI) is prepared by the following steps: 

(i) converting 3,5-dimethoxyaniline into a diazonium salt thereof with using sodium nitrite in acetic acid in the 
presence of a hydrochloric acid, and reacting the product with potassium iodide to give dimethoxyiodobenzene; 

(ii) treating the dimethoxyiodobenzene in acetic acid with hydrobromic acid to de-methylation; 

(iii) acetylating the phenolic hydroxy groups of the product with using acetic anhydride, etc. to give diacetoxyiodo- 
benzene; 

(iv) reacting the diacetoxyiodobenzene with tri-butyl-lower alkenyl tin in the presence of a palladium catalyst (e.g., 
dichlorobis(triphenylphosphine) palladium (II)) to give the diacetoxy-lower alkenylbenzene of the formula (VII); 
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(^subjecting the compound (VII) to catalytic reduction to gfce the diacetoxy-lower alkylbenzene of the formufc 
^subjecting the compound (VH.) to Freis rearrangement in the presence of a Lewis acid such as aluminum 

[0097] The diacetoxy-lower alkylbenzene (VIII) is also prepared as follows. 



9CH 3 ncH. 



H 2 
Pd-C 




3 r ^ och 



HBr 9 H OCOCH, 

AcOH 



OCOCH 3 
(vni) 



wherein the symbols are the same as defined above. 

[0098] That is, the compound (VIII) is prepared by the following steps: 

(I.) actytting „. dlhyd™,*™,, alky.beoz.ne w»h ad* anhydhde, e,«„ lo ghe ,h, compound (VII.) 
[0100] Throughout the present description and the claims, the t>D-glucopyranosyl group has the following structure: 




EXAMPLES 

J^^STSrE " '"^ ^ ^ f0 "° Win9 EXamP ' eS R6ferenCe but ^ "* be 
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Example 1 . 

[0102] 2' -(2,3,4,6-Tetra*0-acetyl-p-D-giucopyranosyloxy)-6'-hydroxy-4'-methylacetophenone (120 g) is dissolved in 
a chilled mixture of ethanol (1.2 £) and 50 % aqueous potassium hydroxide solution (240 g), and thereto is added 

5 5-formylbenzo[b]furan (42.4 g), and the mixture is stirred at room temperature overnight under argon atmosphere. To 
the reaction solution are added 4-dimethylaminopyridine (29.5 g) and 1 0 % platinum-carbon (23.58 g), and the mixture 
is stirred at room temperature for 4.5 hours under atmospheric pressure of hydrogen gas. The catalyst is removed by 
filtration, and the filtrate is washed with toluene, and acidified with 1 8 % hydrochloric acid under ice-cooling. The mixture 
is extracted with ethyl acetate, and the organic layer is washed successively with water, a saturated aqueous sodium 

10 hydrogen carbonate solution, and a saturated aqueous sodium chloride solution. The washed aqueous layer is ex- 
tracted with ethyl acetate, and the organic layers are combined, dried, and concentrated under reduced pressure. The 
residue is crystallized from water-ethanol to give S-JS-benzotblfuranyO^'-fp-D-glucopyranosyloxyJ-e'-hydroxy-^-meth- 
ylpropiophenone (82.4 g). 
m.p. 1 52.5-1 54°C 

15 ESI-MS (m/z): 476 [(M+NH 4 ) + ] 

IR (nujol, cm* 1 ): 3560, 3510, 3350, 3270, 1630 

NMR (DMSO-d 6 ) 5: 2.24 (3H, s), 3.00 (2H, t, J=7.4, the unit of J, coupling constant, is Hz, hereinafter, the same), 
3.1-3.5 (7H, m), 3.71(1H, ddd, J=2.0, 5.5, 12), 4.59 (1H, t, J=5.8), 4.98 (1H, d, J=7.3), 5.05 (1H, d, J=5.1). 5.12 (1H, 
d, J=4.6), 5.29 (1H, d, J=5.1), 6.40 (1H, d, J=0.4), 6.54 (1H, s), 6.88 (1H, dd, J=0.9, 2.2), 7.22 (1H, dd, J=1.8, 8.4), 
20 7.46 (1 H, d, J=8.6), 7.53 (1 H, d, J=1 .5), 7.93 (1 H, d, J=2.2), 11 .90 (1 H, s) 

Example 2 

[0103] (1) 3-(5-Benzo[b]furanyl)-2 , -(p-D-glucopyranosyloxy)-6 , -hydroxy-4'-methylpropiophenone (2.50 g) is dis- 
25 solved in acetone (20 ml), and thereto are added potassium carbonate (2.13 g) and allyl bromide (933 mg), and the 
mixture is refluxed for 6 hours. After cooling, the reaction mixture is poured into ice-water, and the mixture is extracted 
with ethyl acetate. The organic layer is washed with water, dried, and concentrated under reduced pressure. The 
resulting residue is purified by silica gel column chromatography (solvent; chloroform/methanol) to give 3-(5-benzo[b] 
furanyl)-2'-(P-D-glucopyranosyloxy)-6'-allyloxy-4 , -methylpropiophenone (1 .63 g). 
30 ESI-MS (m/z): 521 [(M+Na)+], 51 6 [(M+NH 4 ) + ] 

IR(neat, cnr 1 ): 3019, 1691, 1609 

NMR (DMSO-d 6 ) 5: 2.28 (3H, s), 2.92-3.02 (2H, m), 3.04-3.32 (6H, m), 3.40-3.50 (1H, m), 3.66-3.74 (1H, m), 
4.50 (2H, dt, J=1 .5, 5.0), 4.57 (2H, t(br)), 4.87 (1 H, d, J=7.7), 5.03 (1 H, d, J=4.8), 5.09 (1 H, d(br)), 5.1 6 (1 H, ddt, J=1 0.4, 
1.7, 1.5), 5.23 (1H, br), 5.26 (1H, ddt, J=17.4, 1.7, 1.5), 5.90 (1H, ddt, J=17.4, 10.4, 5.0), 6.56 (1H, s), 6.66 (1H : s), 

35 6.88 (1 H, dd, J=0.9, 2.2), 7.1 8 (1 H, dd, J=1 .7, 8.4), 7.45 (1 H, d : J=8.4), 7.49 (1H. d, J=1 .3), 7.93 (1 H, d, J=2.2) 

[0104] (2) 3-(5-Benzo[b]furanyl)-2 , -(p-D-glucopyranosyloxy)-6'-allyloxy-4'-methylpropiophenone (500 mg) is dis- 
solved in 2,4,6-collidine (5 ml), and the mixture is cooled to -40°C with dry ice-acetone, and thereto is added dropwise 
a solution of methyl chloroformate (114 mg) in dichloromethane (0.5 ml) with stirring. The mixture is stirred at -40°C 
for one hour, and stirred at room temperature for 1 .5 hour. The reaction mixture is poured into cold 1 0 % aqueous citric 

40 acid solution, and the mixture is extracted with ethyl acetate. The organic layer is washed with water, dried, and con- 
centrated under reduced pressure. The resulting residue is purified by silica gel column chromatography (solvent; 
chloroform/methanol) to give S-JS-benzotblfuranyO^'-je-O-methoxycarbonyl-p-D-glucopyranosyloxyJ-e'-allyloxy-^- 
methylpropiophenone (487 mg). 
ESI-MS (m/z): 579 [(M+Na) + ] 

45 |R (neat, cnr 1 ): 3401 , 1751, 1 609 

NMR (DMSO-d 6 ) 5: 2.27 (3H, s), 2.92-2.99 (2H, m), 3.02-3.32 (5H, m), 3.57-3.62 (1H, m), 3.64 (3H, s), 4.13 (1H, 
dd, J=6.8, 11.4), 4.38 (1H, dd, J=1.7, 11.4), 4.50 (2H ; dt, J=5.0, 1.5), 4.91 (1H, d, J=7.7), 5.16 (1H, ddt, J=10.6, 1.8, 
1.5), 5.21 (1H, d, J=5.0), 5.26 (1H, ddt, J=17.4, 1.7, 1.6), 5.35 (2H, d, J=5.7), 5.89 (1H, ddt, J=17.2, 10.6, 4.9), 6.57 
(1H, s), 6.61 (1H, s), 6.87 (1H, dd, J=0.9, 2.2), 7.16 (1H, dd, J=1.8, 8.4), 7.45 (1H, d, J=8.4), 7.47 (1H, s), 7.93 (1H, 

50 d, J=2.0) 

[0105] (3) 3-(5-Benzo[b]furanyl)-2'-(6-0-methoxycarbonyl-p-D-glucopyranosyloxy)-6 , -allyloxy-4 , -methylpropiophe- 
none (470 mg) is dissolved in acetonitrile (7 ml), and thereto are added dichlorobis(triphenylphosphine)-palladium (II) 
(1 7.7 mg) and ammonium formate (31 9 mg), and the mixture is heated under reflux overnight. After cooling, the insoluble 
materials are removed by filtration, and the filtrate is concentrated. To the residue are added ethyl acetate and water, 
55 and the mixture is shaken. The organic layer is separated, washed with water, dried, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; chloroform/methanol) to give 3-(5-benzo 
[b]furanyl)-2 , -(6-0-methoxycarbonyl-p-D-glucopyranosyloxy)-6 , -hydroxy-4 , -methylpropiophenone (370 mg). 
ESI-MS (m/z): 539 [(M+Na) + ], 534 [(M+NH 4 )+] 
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IR (nujol, cm 1 ): 3200-3500, 1714 

NMR (DMSO-d 6 )8: 2.23 (3H, s), 2.99 (2H, t, J=7.4), 3.14-3.42 (5H, m), 3.65 (3H, s), 3.63-3.69 (1H, m), 4.16 (1H 
dd, J=6.6, 11.5), 4.39 (1H, dd, J=2.0, 11.5), 5.02 (1H, d, J=7.5), 5.25 (1H, d, J=5.0), 5.37 (1H, d, J=5.3), 5.39 (1H d' 
J=5.3), 6.42 (1H, s), 6.50 (1H, s), 6.88 (1H, dd, J=0.9, 2.2), 7.20 (1H, dd, J=1.7, 8.4), 7.47 (1H, d, J=8.4), 7.51 (1H d' 
J=1.3), 7.93 (1H,d,J=2.2), 11.80 (1H,s) 

Examples 3-9 

[0106J (1 ) The corresponding starting compounds are treated in the same manner as in Example 2-(2) to qive the 
compounds as listed in Tables 1-4. 



Table 1 



H0 1>H 


Ex. No. 




Physicochemical properties 


3-(l) 


CH 3 CH 2 OCO- 


FAB-MS (m/z): 571 [(M+H)+] 

IR (neat, cm-*): 3397, 1747, 1697, 1609 

NMR (DMSO-d 6 ) 8: 1.15 (3H, t, Js7.1), 2.28 (3H, 

s), 2.92-2.99 (2H, m), 3.32-3.34 (5H, m), 3.61 (1H, 

m), 4.05 (2H, q, J=7.1), 4.11 (1H, dd, J=7.0, 11.7), 

4.37 (1H. dd, J=1.7, 11.7), 4.55 (2H, dt, J=4.9, 

1.5) , 4.91 (1H, d, J=7.7), 5.16 (1H, ddt, J=10.6, 
1.8, 1.5). 5.19 (1H, d, J=5.1), 5.25 (1H, ddt, 
J=17.4. 1.8, 1.7), 5.38 (2H, d, J=5.5), 5.89 <1H, 
ddt, J=17.2, 10.6, 4.9), 6.58 (1H, s), 6.63 (1H, s). 
6.87 (1H, dd, J=0.9, 2.2), 7.16 (1H, dd, J=1.7, 

8.6) , 7.45 (1H, d, J=8.6), 7.47 (1H, m), 7.93 (1H, 
d, J=2.2) 


4-(l) 


CH 3 (CH 2 ) 2 OCO- 


ESI-MS (m/z): 602 [(M+NH 4 )+] 
IR (neat, cm* 1 ): 3402, 1747, 1697, 1609 
NMR (DMSO-d 6 ) 8: 0.83 (3H, t, J=7.5), 1.54 (2H, 
m), 2.28 (3H; s), 2.92-2.99 (2H, m), 3.03-3.32 (5H, 
m), 3.60 (1H, m), 3.96 (2H, dt, J=1.3, 6.6), 4.11 
(1H, dd, J=7.0, 11.7), 4.37 (1H, dd, J=1.7, 11.7), 
4.50 (2H, dt, J=4.9, 1.5), 4.91 (1H, d, J=7.7), 5.16 
(1H, ddt, J=10.6, 1.8. 1.5), 5.21 (1H, d, J=5.1), 
5.26 (1H, ddt. J=17.2. 1.8, 1.7), 5.35 (2H, m), 5.89 
(1H, ddt, J=17.2, 10.6, 4.9), 6.58 (1H, s), 6.62 
(1H, s), 6.87 (1H, dd, J=0.9, 2.2), 7.16 (1H. dd, 
J=1.8, 8.4), 7.45 (1H. d, J=8.4), 7.47 (1H, d, 
J=2.0), 7.93 (1H, d. J=2.2) 
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Table 2 



"'V 


Ex. No. 


R» 


Physicochemical properties 


5-(D 


)>-oco- 


ESI-MS (ra/z): 602 [(M+NH 4 ) + ] 
1R (neat, cnr*): 3400, 1743, 1698, 1609 
NMR (DMSO-dg) 8: 1.15, 1.17 (3H each, both d, 
J=6.5), 2.29 (3H, s), 2.93-2.99 (2H, m), 3.03-3.30 
(5H, m), 3.60 (1H, ddd, J=2.0, 7.0, 9.0), 4.10 (1H, 
dd, J=7.0, 11.5), 4.35 (1H, dd, J=2.0, 11.5), 4.50 
(2H, dt, J=5.0, 1.5), 4.70 (1H, heptet, J=6.5), 4.91 
(1H, d, J=7.5), 5.16 (1H, ddt, J=10.5, 3.5, 1.5), 
D.io viri, a, J— J.jjt d.^o \iri % qui, j— i /.j, j.j, 
1.5), 5.34 (2H, d, J=5.5), 5.89 (IH, ddt, J=17.0, 
10.5, 5.0), 6.57 (1H, s), 6.63 (1H, s). 6.87 (1H, dd, 
J=1.0, 2.0), 7.16 (1H, dd, J=1.S, 8.5), 7.45 (1H, d, 
J=8.5), 7.47 (1H, d, J=1.5), 7.93 (1H, d, J=2.0) 


6-(l) 


CH 3 (CH 2 ) 3 OCO- 


ESI-MS (m/z): 616 [(M+NH 4 )+] 
IR (nujol, cm-i): 3470, 3280, 1750, 1700 
NMR (DMSO-d 6 ) 8: 0.84 (3H, t, J=7.3), 1.27 (2H, 
m), 1.51 (2H, m), 2.28 (3H, s), 2.96 (2H, m), 3.0- 
3.4 (5H, ra), 3.60 (1H, m), 4.00 (2H, dt, 1=1.0, 
6.6), 4.11 (1H, dd, J=6.7, 11.6), 4.37 (IH, dd, 
J=1.7, 11.5), 4.50 (2H, dt, J=4.9, 1.5), 4.91 (IH, d, 
J=7.7), 5.16 (IH, ddt, J=10.5, 1.7, 1.5), 5.20 (IH, 
d, J=5.1), 5.25 (IH, ddt, J=17.3, 1.7, 1.7), 5.34 
(IH, d, J=5.3), 5.35 (IH, d, J=5.7), 5.89 (IH, ddt, 
J=17.4, 10.5, 5.5), 6.58 (IH, s), 6.63 (IH, s), 6.87 
(IH, dd, J=0.9, 2.2), 7.16 (IH, dd, J=1.7, 8.4), 
7.45 (IH, d. J=8.5), 7.46 (IH, d, J=2.0), 7.93 (IH, 
d, J=2.2) 
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Table 3 





Ex. No. 




Physicochemical properties 


7-(l) 


CH 3 CO- 


FAB-MS (ra/z): 541 [(M+H) + ] 
IR (neat, cm-i): 3400, 1741, 1700 
NMR (DMSO-d^ 6: 1.95 (3H, s), 2.29 (3H, s), 
2.95-3.02 (2H, m), 3.03-3.32 (5H, m), 3.55-3.62 
(1H, m), 4.02 (1H, dd. J=7.1 119) 4 32 HH dd 
J=1.8, 11.9), 4.50 (2H, dt, J=5.0, 1.5), 4.90 (1H. d, 
J=7.5), 5.17 (1H, ddt, J=10.6, 1.8, 1.5), 5.20 (1H, 
d, J=4.9), 5.26 (1H, ddt, J=17.4, 1.8, 1.7), 5.30 
(1H, d, J=5.5), 5.33 (1H. d, J=5.5), 5.90 (1H, ddt, 
J=17.2, 10.6, 5.0), 6.58 (1H. s), 6.62 (1H, s), 6.87 
(1H, dd, J=0.9, 2.2), 7.16 (1H, dd, J=1.7, 8.4), 
7.45 (1H, d, J=8.4), 7.48 (1H, d, J=1.7), 7.93 (1H, 
d, J=2.2) 


8-0) 


CH 3 0^° C °- 


ESI-MS (m/z): 618 [(M+NH 4 )+] 
IR (neat, cm" 1 ): 3400, 1750, 1700 
NMR (DMSO-d 6 ) 8: 2.28 (3H, s), 2.9-3.4 (7H, m), 
3.22 (3H, s), 3.48 (2H, m), 3.60 (1H, m), 4.11 (1H, 
m), 4. 1 3 (2H, m), 4.38 (1 H, m), 4.50 (2H, dt, 
J=4.9, 1.6), 4.91 (1H, d, J=7.7). 5.16 (1H, m), 5.19 
(1H, d, J=5.1), 5.26 (1H, m), 5.34 (1H, d, J=5.5), 
5.35 (1H, d, J=5.5), 5.89 (1H, m), 6.57 (1H, s), 
6.63 (1H, s), 6.87 (1H, dd, J=0.9, 2.2), 7.15 (1H, 
dd, J=1.8. 8.6), 7.45 (1H, d, J=8.6), 7.47 (lH,d, 
J=2.3), 7.93 (1H, d, J=2.2) 
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Table 4 











CH 3 ^ 






R'O 








Ex. No. 




Physicocheraical properties 


9-(D 


CH 3 OCH 2 CO- 


ESI-MS (m/z): 588 [(M+NH 4 )+J 
IR (neat, cm-i): 3409, 1755, 1699, 1609 
NMR (DMSO-d 6 ) 8: 2.29 (3H, s), 2.94-3.00 (2H, 
m), 3.03-3.34 (5H, m), 3.23 (3H, s), 3.58-3.64 (1H, 
m). 3.93 (1H, d, J=16.5), 4.01 (1H, d, J=16.7), 
4.12 (1H, dd, J=6.9, 11.7), 4.40 (1H, dd, J=1.8, 
11.7), 4.50 (2H. dt, J=4.9, 1.5), 4.93 (1H, d, 
J=7.5), 5.16 (1H, ddt, J=10.6, 1.8, 1.5). 5.21 (1H, 
d. J=5.5), 5.26 (1H. ddt, J=17.4, 1.8, 1.7), 5.33 
(2H, m), 5.89 (1H, ddt, J=17.4, 10.6, 5.0), 6.58 
(1H, s), 6.62 (1H, s), 6.87 (1H, dd, J=0.9, 2.2), 
7.17 (1H, dd, J=1.7, 8.4), 7.45 (1H, d, J=8.4), 7.48 
(1H, d, J=1.5), 7.93 (1H, d, J=2.0) 


(2) 


The compounds as listed in Tables 5-8 are obtained in the same 



manner as in Example 2-(3). 
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Table 5 



our -^^v^^n \,^^rv^ 

"V 

H °1>H 


Ex. No. 


Rl 


Physicochemical properties 


3-(2) 


CH 3 CH 2 OCO- 


FAB-MS (m/z): 53 1 [(M+H) + ] 
IR (nujol, cm- 1 ): 3300-3500, 1733 
NMR (DMSO-d 6 ) 5: 1.15 (3H, t, J=7.1), 2.24 (3H, 
s), 2.99 (2H, t, J=7.4), 3.14-3.42 (5H, m), 3.62- 
3.69 (1H, m), 4.06 (2H, q, J=7.1), 4.14 (1H, dd, 
J=7 0 11.7), 4.38 (1H, dd, J=2.2, 11.7), 5.02 (1H, 
d, J=7.3), 5.24 (1H, d, J=4.8), 5.36 (1H, d, J=5.5), 
5.38 (1H, d, J=5.3), 6.41 (1H, s), 6.51 (1H, s), 6.87 
(1H, dd, J=0.9, 2.2), 7.20 (1H, dd, J=1.8, 8.4), 
7.46 (1H, d, J=8.4), 7.51 (1H, d, J=1.3), 7.93 (1H, 
d. J=2.2), 11.8 (1H, s) 


4-(2) 


CH 3 (CH 2 ) 2 OCO- 


ESI-MS (m/z): 562 [(M+NH 4 )+] ] 
IR (neat, cm-i): 3432, 1746, 1631 
NMR (DMSO-d 6 ) 8: 0.83 (3H, t, J=7.4), 1.55 (2H, 
ra), 2.24 (3H, s), 2.99 (2H, t, J=7.3), 3.16-3.33 
(3H, m), 3.39 (2H, m), 3.66 (1H, ra), 3.97 (2H, t, 
J=6.6), 4.14 (1H, dd, J=6.8, 11.7), 4.38 (1H, m), 
5.02 (1H, d, J=7.3), 5.25 (1H, d, J=4.8), 5.37 (1H, 
d, J=5.3), 5.40 (1H, d, J=5.1),6.41 (1H, s), 6.52 
(1H, s), 6.87 (1H, dd, J=0.9, 2.2), 7.20 (1H, dd, 
J=1.7, 8.4), 7.46 (1H, d, J=8.4), 7.51 (1H, d, 
J=1.3), 7.93 (1H, d, J=2.2), 11.8 (1H, s) 
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Table 6 



H0 OH 


Ex. No. 




Physicochemical properties 


5-(2) 


y-oco- 


ESI-MS (m/z): 562 [(M+NH 4 ) + ] i 
TR (nujol cm-»): 3603, 3489, 3421, 3291, 1711, 1619 
NMR (DMSO-d 6 ) 8: 1.15, 1.17 (3H each, both d, 
J=6.5), 2.25 (3H, s), 2.99 (2H, t, J=7.5), 3.17-3.42 
(5H, m), 3.64 (1H, ddd, J=2.0, 7.0, 9.0), 4.12 (1H, 
dd, J=7.0, 11.5), 4.36 (1H, dd, J=2.0, 11.5), 4.71 
(1H, heptet, J=6.5), 5.02 (1H, d, J=7.5), 5.24 (1H, 
d, J=5.0), 5.37, 5.40 (1H each, both d, J=5.5), 6.40, 
6.52 (1H each, both s), 6.88 (1H, dd, J=1.0, 2.0), 
7.20 (1H, dd, J=2.0, 8.5), 7.46 (1H, d, J=8.5), 7.51 
(1H, d, J=2.0), 7.93 (1H, d, J=2.0), 11.80 (1H, s) 


6-(2) 


CH 3 (CH 2 ) 3 OCO- 


ESI-MS (m/z): 576 [(M+NH 4 ) + ] 
IR (nujol, cm- 1 ): 3400, 1745, 1630 
NMR (DMSO-d 6 ) 5: 0.83 (3H, t, J=7.3), 1.27 (2H, 
m), 1.51 (2H, m), 2.24 (3H, s), 2.99 (2H, t, J=7.6), 
3.1-3.4 (5H, m), 3.66 (1H, m), 4.02 (2H, t, J=6.6), 
4.14 (1H, dd, J=6.8, 11.5), 4.38 (1H, dd, J=1.5, 
1 1.5), 5.02 (1H, d, J=7.5), 5.24 (1H, d, J=4.9), 
5.37 (1H, d, J=5.3), 5.39 (1H, d, J=5.1), 6.41 (1H, 
s), 6.52 (1H, s), 6.87 (1H, dd, J«U. 2.2), 7.20 
(1H, dd, J=1.7, 8.6), 7.46 (1H, d, J=8.6), 7.51 (1H, 
d, J=1.3), 7.93 (1H, d, J=2.2), 11.80 (1H, s) 
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Table 7 





Ex. No. 




Physicochemical properties 


7-(2) 


CH 3 CO- 

< 
< 


m.p. 86*C - (gradually decomposed) 

FAB-MS (m/z): 523 [(M+H)*] 

[R fnuiol cm* *V 3400-3 SfiO 17^r T7i^ 

NMR (DMSO-d^ 5: 1.97 (3H, s), 2.25 (3H, s), 2.99 
C2H, t, J=7.7), 3.14-3.49 (5H, m), 3.63 (1H, m), 
4.03 (1H, dd, J=7.1, 14.3), 4.44 (1H, m), 5 01 (1H 
J. J=7.5), 5.25 <1H, d, J=4.8), 5.33 (1H, d, J=5 5),'« 


8-(2) 


1 
I 
1 
J 
1 

CH 3 0^ OCO - J 
3 J 
< 

( 
J 


ESI-MS (ra/z): 578 [(M+NH 4 )+] 1 
OR (neat, cm*>): 3430, 1750, 1630 
MMR (DMSO-dg) 8: 2.24 (3H, s), 2.99 (2H t 
f=7.3), 3.15-3.45(5H, m), 3.21 (3H, s), 3 48 (2H, 
n), 3.63 (1H, m), 4.14 (3H, m), 4.40 (1H, dd, 
=1.9, 11.4). 5.02 (1H, d, J=7.3), 5.23 (1H, d, 
:=4.9), 5.36 (1H, d, J=5.3), 5.38 (1H, d, J=5 1) 
5.41 (1H, d ? J=0.7), 6.52 (1H, d, 1=0.7), 6.87 (1H, 
Id, J=U, 2.2). 7.20 (1H, dd, J=1.8, 8.4), 7.46 
1H, d, J=8.4), 7.51 (1H, d, J=U). 7.92 (1H, d, 
=2.2), 11.80 (lH,s) 
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Table 8 







OH 0 










CHf 

r'o- 






HO 


OH 


Ex. No. 




Physicochemical properties 


9-(2) 


CH 3 OCH 2 CO- 


m.p. 65-68°C 

ESI-MS (rn/z): 548 [(M+NH 4 )+] 
IR (nujol, cm-i): 3475, 1751, 1630 
NMR (DMSO-d 6 ) 6: 2.25 (3H, s), 2.99 (2H, t. 
J=7.5), 3.15-3.42 (5H, m), 3.24 (3H, s), 3.67 (1H, 
m), 3.96 (1H, d, J=16.5), 4.02 (1H, d, J=16.7), 
4.14 (1H, dd, J=6.9, 11.7). 4.42 (1H, dd. J=1.7, 
11.7), 5.02 (1H, d, J=7.3), 5.26 (1H, d, J=4.8), 
5.36 (1H, d, J=5.5), 5.39 (1H, d, J=5.3), 6.41 (1H, 
s), 6.50 (1H, s), 6.88 (1H, dd, J=0.9, 2.2), 7.20 
(1H, dd, J=1.7, 8.4), 7.47 (1H, d, J=8.4), 7.51 (1H, 
d, J=1.5), 7.94 (1H, d, J=2.2), 11.76 (1H, s) 



Example 10 

[0107] 3-(5-Benzo[b]furanyl)-2'-((^D-glucopyranosyloxy)-6'-h^ (400 mg) is dissolved 

in trimethyl ortho-acetate (5 ml), and thereto is added pyridinium p-toluenesulfonate (22 mg), and the mixture is stirred 
at room temperature for one hour The reaction mixture is diluted with ethyl acetate, and poured into a saturated sodium 
hydrogen carbonate solution. The mixture is shaken, and the organic layer is separated, washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chloroform/ 
methanol) to give 3-(5-benzo-[b]furanyl)-2 , -(4 l 6-0-(1-methoxyethylidene)-p-D-glucopyranosyloxy)-6 , -hydroxy-4 , - 
methylpropiophenone (320 mg). 

ESI-MS (m/z): 537 [(M+Na) + ], 515 [(M+H) + ] 

IR (nujol, cm* 1 ): 3423, 1631 

NMR (DMSO-d 6 ) 6: 1 .40 (3H, s), 2.25 (3H, s), 2.99 (2H, t, J=7.5), 3.23 (3H, s), 3.26-3.82 (8H, m), 5.18 (1H, d, 
J=7.7), 5.38 (1 H, d, J=5.3), 5.61 (1 H, d, J=5.7), 6.41 (1 H, s), 6.55 (1 H, s), 6.84 (1 K dd, J=0.9, 2.2), 7. 1 9 (1 H, dd, J=1 .7, 
8.4), 7.47 (1H, d, J=8.4), 7.51 (1H, d, J=1.3), 7.94 (1H, d, J=2.2), 11.7 (1H, s) 

Example 11 

[0108] (1) 3-(5-Benzo[b]furanyl)-2 , -(p-D-glucopyranosyloxy)*6'-hydroxy-4'-methylpropiophenone (1.87 g) is sus- 
pended in dichloromethane (36 ml), and thereto are added p-toluenesulfonic acid (78 mg) and benzaldehyde dimethyl 
acetal (930 mg) at room temperature. The mixture is stirred at room temperature for 1 .5 hour. The mixture is concen- 
trated under reduced pressure, and to the residue are added ethyl acetate and a saturated aqueous sodium hydrogen 
carbonate solution. The mixture is shaken, and the organic layer is separated, washed with water, dried, and concen- 
trated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chloroform/ace- 
tone) to give 3-(5-benzo[b]furanyl)-2'-(4,6-0-benzylidene-p-D-gIucopyranosyloxy)-6 , -hydroxy-4'-methylpropiophe- 
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none (2.03 g). 

ESI-MS (m/z): 569 [(M+Na)+], 547 [(M+H) + ] 
IR (neat, crrr'): 3450, 1631 

NMR(DMSO-dg) S: 2.09 (3H, s), 3.01 (2H, t, J=7.4), 3.34-3.48 (4H. m), 3.58-3.70 (3H m) 423 (1H m) 5 22 

2.2), 7.22 (1H,dd,J=1.8, 8.4), 7.36-7.53 (7H,m), 7.95 (1H, d, J=2.2),11.80 (1H s) ou, j u.y, 

[0109] (2) 3 -( 5 -Benzo[b]furanyl)-2'-(4,6-0-benzylidene-p-D-glucopyranosyloxy)-6 , -hvdroxv-4'-methvl 0 r 0 ninnho 
imTh c ^ c 9) 1 diS ?^ ed \ ^- dimeth ^orma m id e (10 ml), and 'thereto are fcl^iSt-SK 
^nethylchlorosnane (827 mg). The mixture is stirred at room temperature for 13 hours, and poured into tester Te 

SZ ' ! Ik^ ^ aCetat6, 3nd thS ° rganic la * er * washed with water, dried and concentrate Sunder 
TS^SnS' H7t^ PUrifi6d bV SiNCa 961 C °' Umn c "^atography (solvent; hexane/ethyl acetat) to gt 

FAB-MS (m/z): 797 [(M+Na) + ] 
IR (nujol, cm-1): 3459, 1691, 1610 

(2.7 mO.The mixture ,s stirred at room temperature overnight, and poured into chilled 10% aqueous citric acid sofut on 
hydrogen cafconate solution, dned, and concentrated under reduced pressure to give 3-(5-benzofb]furanvl)-2 (2 0 

oTh^oX ,me% 

ESI-MS (m/z): 840 [(M+Na)+] 
IR (neat, cm-1): 1753, 1705, 1609 

T^reZ^TZ 22? ,etra - t n - but y |ammoni ^ "uoride (685 mg), and the mixture is stirred at room tem- 
perature for 25 i minutes. The reaction m.xture is concentrated, and the residue is dissolved in ethyl acetate and poured 
intoce-waterjhe^ 

FAB-MS (m/z): 725 [(M+Na)+] 
IR(neat, cm' 1 ): 1753, 1634 

(2H m7 3 R 60 M S H°t" d f S ^°^; S J' 0 (3H ' S) ' °' 78 (9K S) ' 2 03 (3H ' S »" 2 24 < 3H ' *>■ 2 92 " 2 ^ (2H, m), 3.05-3.11 
(2H m) 3.60 (1H, t, J=9.1), 3.72 (1H, t, J=9.3), 3.77-3.85 (1H, m), 4.04 (1H, m), 4 27 (1H dd J-4 2 9 21 4 95 MH 

t J=8.5), 5.46 (1H, d, J=8.1), 5.64(1H, s), 6.42 (1H, s), 6.52 (1H s), 6.89 (1H dd J=0 9 2 2) 7 20(1H dd J 17 

8.3), 7.36-7.46 (5H, m), 7.50 (1H, d, J=8.3), 7.51 (1H, m), 7.94 (1H, d, J=2 2) 10 7 (1H s) ' 

6-hydroxy-4-methylprop,ophenone (958 mg) is dissolved in acetic acid (35 ml) and thereto are added water rZn 
and p-toluenesulfonic acid (75 mg), and the mixture is stirred at room temperature fo ToZT^ tT^Z2 
is poured into ,ce-water (700 ml), and the mixture is extracted with ethy, acetate. The organic .ayeMst^ wih 
water, dned and concentrated under reduced pressure. The residue is purified by silica gel column chro^atoaraohv 

10 9ive 3 - (5 - benz «^ 

M.p. 160°C ~ (gradually melting) 
ESI-MS (m/z): 518 [(M+NH 4 )+] 
IR (nujol, cm-1): 3100-3510, 1752 

NMR (DMSO-d 6 ) 8: 1 .99 (3H, s), 2.22 (3H, s), 2.90-2.97 (2H, m), 3.03-3.11 (2H m) 321-331 MH 3 4? ^ 
(3H, m) 3.72 (1H, m). 4.67 (1H, t, J=5.6), 4.78 (1H, dd, J=8.2, 9.5), 5.20 (1H, d, S'l) 6 28 ( IH d J-5 3 ' 5 36 M H 
d. J=5.5), 6.39 (1H, s), 6.52 (1H, s), 6.88 (1H. dd, J=0.9, 2.2), 7.18 (1H, dd, J=l'.7, 8.4), 7.47 |lH,' JtsJ S 
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d, J=1 .3), 7.93 (1 H, d, J=2.2), 1 0.86 (1 H, S) 
Example 12 

5 [0113] (1) 3-(5-Benzo[b]furany1)-2X4,6-0-benzylidene-p-D-glucopyra^ 

none (2.02 g) is dissolved in pyridine (20 ml), and thereto is added acetic anhydride (2.27 g). The mixture is stirred at 
room temperature for 4.5 hours, and poured into chilled 10 % aqueous citric acid solution, and the mixture is extracted 
with ethyl acetate. The organic layer is washed with water, dried, and concentrated under reduced pressure to give 
3-(5-benzo [b]furanyl)-2 , -(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-acetoxy-4'-methylpropiop 
10 none (2.37 g). 

M.p. 200-203°C 

ESI-MS (m/z): 690 [(M+NH 4 ) + ] 

IR (nujol, cm" 1 ): 1764, 1747, 1699, 1619 

NMR (DMSO-d 6 ) 5: 1.94 (3H, s), 2.01 (3H, s), 2.02 (3H, s), 2.34 (3H, s), 2.87-3.03 (4H, m), 3.76 (1H, t, J=9.9), 
15 3.90 (1H, t, J=9.4), 3.97 (1H, dd, J=4.5, 9.9), 4.44 (1H, dd, J=4.6, 10.0), 5.07 (1H, dd, J=7.9, 8.1), 5.40 (1H, t, J=9.4), 
5.63 (1H, s), 5.68 (1H, d, J=7.9), 6.74 (1H, s), 6.91 (1H, dd, J=0.9, 2.2), 7.00 (1H, s), 7.17 (1H, dd, J=1.8, 8.6), 7.39 
(5H, s), 7.49 (1H, d : J=1.3), 7.51 (1 H, d, J=8.4), 7.95 (1H, d, J=2.2) 
[0114] (2)3-(5-Benzo[b]furanyl)-2X2,3-di-0-acetyl-4,6-0-benzylidene^ 

ylpropiophenone (2.04 g) is suspended in acetic acid (60 ml), and thereto are added water (6 ml) and p-toluenesulfonic 
20 acid (58 mg). The mixture is stirred at room temperature for 20 hours, and poured into ice-water (800 ml). The mixture 
is allowed to stand for one hour, and the precipitated insoluble resinous material is separated by filtration, and dissolved 
in ethyl acetate. The organic layer is washed with a saturated aqueous sodium hydrogen carbonate solution, dried, 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlo- 
roform/methanol) togiveS^S-benzofbl-furanyO^'^.S-di-O-acetyl-p-D-glucopyranosyloxyJ-e'-acetoxy^'-methylpropi- 
25 ophenone (1.72 g). 

ESI-MS (m/z): 602 [(M+NH 4 ) + ] 
IR (nujol, cm- 1 ): 3404, 1751 

NMR (DMSO-d 6 ) 5: 1 .87 (3H, s), 2.00 (3H, s), 2.00 (2H, s), 2.31 (3H. s), 2.84-3.11 (4H, m), 3.48-3.57 (2H, m), 
3.64-3.77 (2H, m), 4.77 (1H, t, J=5.8), 4.89 (1H, dd, J=8.1, 9.7), 5.10 (1H, t, J=9.7), 5.50 (1H, d, J=8.1), 5.59 (1H, d, 
30 J=5.7), 6.70 (1 H, s), 6.89 (1 H, dd, J=0.9, 2.2), 7.00 (1 H, s), 7.1 6 (1 H, dd, J=1 .5, 8.5), 7.47-7.50 (2H, m), 7.94 (1 H, d, 
J=2.2) 

Example 13 

35 [0115] (1) 3-(5-Benzo[b]furanyl)-2'-(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6 , -acetoxy-4'-meth- 
ylpropiophenone (671 mg) is dissolved in a mixture of tetrahydrofuran (5 ml), methanol (5 ml) and water (0.1 ml), and 
thereto is added sodium hydrogen carbonate (419 mg). The mixture is stirred at room temperature for 30 hours, and 
poured into water. The mixture is extracted with ethyl acetate, and the organic layer is washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; hexane/ 
*o ethyl acetate) to give 3-(5-benzo[b]-furanyl)-2'-(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6 , -hy- 
droxy-^-methylpropiophenone (410 mg). 

M.p. 187-1 89°C 

ESI-MS (m/z): 648 [(M+NH 4 )+] 

IR (neat, cm' 1 ): 1754, 1633 

45 NMR (DMSO-d 6 ) 5: 1.97 (3H, s), 2.01 (3H, s), 2.25 (3H, s), 2.90-2.98 (2H, m), 3.01-3.09 (2H, m), 3.76 (1H, t, 

J=9.9), 3.88 (1H, t 5 J=9.4), 3.95 (1H, dd, J=4.6, 9.5), 4.32 (1H, dd, J=4.6 : 10.1), 5.05 (1H, dd, J=7.9,9.3), 5.40(1H, t, 
J=9.3), 5.63 (1H, s), 5.63 (1H, d, J=7.9) : 6.43 (1H, s), 6.53 (1H, s), 6.90 (1H, dd, J=0.9, 2.2), 7.19 (1H, dd, J=1 .7, 8.6), 
7.39 (5H, s), 7.50 (2H, m), 7.95 (1H, d, J=2.2), 10.70 (1H, s) 

[0116] (2)3-(5-Benzo[b]furanyl)-2 , -(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-hydroxy-4 , -meth- 
50 ylpropiophenone (395 mg) is dissolved in acetic acid (1 4 ml), and thereto are added water (1 .4 ml) and p-toluenesulfonic 
acid (12 mg). The mixture is stirred at room temperature for two days, poured into ice-water, and allowed to stand for 
one hour. The colorless precipitates are collected by filtration, and dissolved in ethyl acetate. The mixture is washed 
with water, dried, and concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel 
column chromatography (solvent; chloroform/methanol) to give 3-(5-benzo[b]furanyl)-2 , -(2,3-di-0-acetyl-p-D-glucop- 
55 yranosyloxy)-6 l -hydroxy-4'-methylpropiophenone (297 mg). 

M.p. 15M53°C 

ESI-MS (m/z): 560 [(M+NH 4 )+] 

IR (nujol, cm" 1 ): 3543, 3288, 1751, 1729 
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Example 14 



mixture is added dropwise a solution of ^ ISi; n7£u* T IT**™™ (123 mg) - T ° the 
cooling over a period of 40 minutes The mixtureTstVrrr» thl 9) N ' N - dimeth yacetamide (2 ml) under ice- 
chilled 10 % aqueous citric acid solutton and ext actd with ^VT'-rT^ 10 minUtes ' and P° ured int0 
dried, andconcentrated under reduced pressur ^te-zll ' ^ ° rganiC ' ayer is washed wfth "ater, 

chloroform/methanol) to give 3 

nyloxy-4'-methyl P ropio P henone (637 m 2 g ° lbJfUrany,) 2 (4 ' 6 - 0 - ben2 y |ld ^e-p-D.glucopyranosyloxy)-6'-methoxycarbo- 
ESI-MS (m/z): 622 [(M+NH 4 )+] 
IR (nujol, cm-1): 3383, 1762, 1689 1618 

acid (1 9 mg), and the mixture is stfrred ^S^^SES %l 0 * m ° ^ 

and extracted with ethyl acetate The orqanicTavT^ wlh!,^ 7 Z 9 reaCt '° n miXtUre is poured int0 ice ^- 
solution, dried, and concentrated ^^SKTSS.' ^"T aqUe ° US S ° diUm hydr ° 96n cart30nate 
(solvent; chloroform/methanol) to give ^S^r^^;^^'^^^™*^^ 
methylpropiophenone (428 mg). Denzo[b]furanyl)-2 -(p-D-glucopyranosyloxy)-6'-methoxycarbonyloxy-4'- 

ESI-MS (m/z): 534 [(M+NH 4 )+J 

IR (neat, cm -1 ): 3387, 1765 

Example 15 

'Tblnzo^ ^ treated in ,he — manner as in Example 14-(1, to give 

IR (nujol, cm-1): 3367, 1767, 1690 1617 

7-19 (1H, dd, J=1 . 6 , 8.6), 7.37-7.52 ( (7H I, m) 7 95 (1H d J 2 2 ') ' ' ^ (1H ' J= ° 9 ' ^ 7 ° 5 S >' 
~ld^^^^ 

acetoxy-4-.methylpropiopheZe ^ M m ^ le14 "( 2 ) t0 9' ve 3 -(5-benzo[b]furanyl)-2'-( P -D-glucopyranosylSxy)-6'- 
ESI-MS (m/z): 518 [(M+NHJ+J 
IR (neat, cm-1): 3393, 1769, 1691, 1618 1198 

<.™^ 

«). » „h, .,, ,,. „„, dd, «. 7 . si',, fJZ^rj^^'^ [™ «• 

Example 16 

acetyl chloride (282 mg) under ice-coolinn a „H „7 iriein yam'ne (315 mg). To the mixture is added dropwise 
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with ethyl acetate. The organic layer is washed with water, dried, and concentrated under reduced pressure. The 
residue is purified by silica gel column chromatography (solvent; chloroform/methanol) to give 3-(5-benzo[b]*furanyl)- 
2'-(6-0-acetyl-p-D-glucopyranosyloxy)-6'-acetoxy-4 , -methylpropiophenone (304 mg). 

ESI-MS (m/z): 560 [(M+NH 4 ) + ] 
5 IR (neat, cm" 1 ): 341 7, 1 769, 1 740, 1 695, 1 61 8 

NMR (DMSO-d 6 ) 5: 1.97 (3H, s), 2.02 (3H, s), 2.31 (3H, s), 2.88-2.98 (2H, m) : 3.04-3.32 (5H, m). 3.62-3.70 (1H, 
m), 4.03 (1H, dd, J=7.2, 14.1), 4.35 (1H, dd, J=1.8, 11.7), 5.04 (1H, d, J=7.5), 5.25 (1H, d, J=4.9), 5.34 (1H, d, J=5.3), 
5.44 (1 H, d, J=5.5), 6.67 (1 H, s), 6.88 (1 H, dd, J=0.9, 2.2), 6.95 (1 H, s), 7.1 8 (1 H, dd, J=1 .8, 8.4), 7.47 (1 H, d, J=8.4), 
7.50 (1H, d, J=1.5), 7.94 (1H, d, J=2.2) 

w 

Example 17 

[01 22] (1 ) 3-(5-Benzo[b]f uranyl)-2'-(p-D-glucopyranpsyloxy)-6'-hydroxy-4 , -methylpropiophenone (3.0 g) is dissolved 
in 2,4,6-collidine (33 ml). The mixture is cooled to -40°C with dry ice-acetone and thereto is added dropwise with stirring 
15 a solution of 4-nitrophenyl chloroformate (1 .71 g) in dichloromethane (8.6 ml). The mixture is stirred at -40°C for 1 .5 
hour, and stirred at room temperature for one hour, and further stirred at 53°C for three hours. After cooling, the reaction 
mixture is poured into a chilled 10 % hydrochloric acid, and the mixture is extracted with ethyl acetate. The organic 
layer is washed with water, dried, and concentrated under reduced pressure. The residue is purified by silica gel column 
chromatography (solvent; chloroform/acetone) to give 3-(5-benzo[b]furanyl)-2'-(4,6-0-carbonyl-p-D-glucopyranosy- 
20 loxyJ-e'-hydroxy-^-methylpropiophenone (2.1 6 g). 

FAB-MS (m/z): 507 [(M+Na)+], 485 [(M+H) + ] 

IR (nujol, cm' 1 ): 3386, 1753, 1630 

NMR (DMSO-d 6 ) 6: 2.25 (3H, s), 2.99 (2H, t, J=7.4), 3.30-3.40 (3H, m), 3.64 (1H, m), 4.09-4.21 (2H, m), 4.26 
(1 H, dd, J=9.3, 9.7), 4.49 (1 H, dd, J=5.3, J=9.2), 5.26 (1 H, d, J=7.9), 5.80 (1 H, d, J=5.9), 5.86 (1 H, d, J=5.7), 6.43 (1 H, 
25 S ), 6.55 (1H, s), 6.89 (1H, dd, J=0.9, 2.2), 7.19 (1H, dd, J=1.8, 8.6), 7.49 (1H, d, J=8.6), 7.50 (1H, d, J=1.9), 7.94 (1H, 
d, J=2.2), 11.6 (1H, s) 

[0123] (2) 3-(5-Benzo[b]furanyl)-2'-(4,6-0-carbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-4 , -methylpropiophenone 
(2.13 g) is dissolved in methanol (40 ml), and thereto is added p-toluenesulfonic acid (84 mg), and the mixture is stirred 
at room temperature for one hour. The reaction mixture is diluted with ethyl acetate, and poured into a saturated sodium 

30 hydrogen carbonate solution. The mixture is shaken, and the organic layer is separated, washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chloroform/ 
acetone) to give 3-(5-benzo-[b]furanyl)-2 , -(4-0-methoxycarbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-4 , -methylpropi- 
ophenone (986 mg). 

ESI-MS (m/z): 534 [(M+NH 4 ) + ] 

35 |R (neat, cm' 1 ): 3459, 1752, 1631 

NMR (DMSO-d 6 ) 6: 2.24 (3H, s), 3.00 (2H, t, J=7.4), 3.32-3.45 (4H, m), 3.49-3.60 (2H, m), 3.66-3.73 (1H, m), 
3.73 (3H, s), 4.54 (1H, t, J=9.6), 4.82 (1H, t, J=5.6), 5.12 (1H, d, J=7.7), 5.52 (1H, d, J=5.7), 5.60 (1H, d, J=5.7), 6.44 
(1H, d, J=0.6), 6.56 (1H, d, J=0.9), 6.90 (1H, dd, J=0.9, 2.2), 7.22 (1H, dd, J=1.7, 8.4), 7.47 (1H, d, J=8.4), 7.54 (tH, 
d, J=1.3), 7.93 (1H, d, J=2.2), 11 .8 (1H, s) 

40 

Example 18 

[01 24] To a solution of 3-(5-benzo[b]f uranyl)-2'-(P-D-glucopyranosyloxy)-6 , -hydroxy-4 , -methylpropiophenone (1 0 g) 
in 2,4,6-collidine (100 ml) is added dropwise methyl chloroformate (10.31 g) at 0°C, and the mixture is stirred at 0°C 

45 for 23 hours. The reaction mixture is poured into ice-1 0 % hydrochloric acid (300 ml-300 ml), and the mixture is extracted 
with ethyl acetate (350 ml). The organic layer is washed with water, a saturated aqueous sodium hydrogen carbonate 
solution , and a saturated sodium chloride solution, dried, and concentrated under reduced pressure. The residue (1 1 .96 
g) is dissolved in tetrahydrofuran (200 ml), and thereto is added t-butyl amine (20 ml), and the mixture is stirred at room 
temperature for four hours. The reaction mixture is poured into ice-1 0 % hydrochloric acid (150 ml-150 ml), and ex- 

50 tracted with ethyl acetate (250 ml). The organic layer is washed with water, a saturated aqueous sodium hydrogen 
carbonate solution, and a saturated sodium chloride solution, dried, and concentrated under reduced pressure. The 
reside is recrystallized twice from water-diethyl ether-diisdpropyl ether to give 3-(5-benzo[b]furanyl)-2'-(6-0-methoxy- 
carbonyl-p-D-glucopyranosyloxyJ-e'-hydroxy^'-methylpropiophenone (9.14 g). 
M.p. 78-82°C 

55 ESI-MS (m/z): 534 [(M+NH 4 ) + ] 

IR (nujol, cm' 1 ): 3509, 3401, 3172, 1733, 1669, 1632, 1611 
[0125] The data of NMR (DMSO-d 6 ) are the same as those of the compound obtained in Example 2-(3). 
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Example 19 



S".^ (10 9) is disced in 

ufactured by Novo Nordisk A/S Denmark! and m^f m,) ' Novo2 V me 435 ( 2 9- can- 

tor 24 hours" and stirred at ^SS^^SZTT T*- ( * 9) ' Md iS StiTCd * 40 ° C 

insoluble materials are removed bv flSn tLp ilt reaCt '° n h di,Uted With cnlo ">f°™. and the 

ethyl acetate. The mixturtTwashe, s"^^'^ * * 9 ^ is disso,ved 

sodium hydrogen caibonate^te7 a ^^Sir "T" 8 hydrochloric acid ' wa *'. a saturated aqueous 

reduced pressure. The 

furany.)-2'-( 6 -0-methoxycarbo ^SjSJSS^ JST?r5T' t0 ^ ^—tb]- 

chemica, properties of the ~aU~ 

Example 20 

ESI-MS (m/z): 490 [(M+NH 4 )+] 

IR (nujol, cm- 1 ): 3600-3200, 1633 1605 

J =1.5),6.57(1H,d,Jl.5)^^^ 

7.93(1H,d,J=2.0),11.90(1H,s) ( ' ' ' 85) ' 7 46 (1H ' d ' J=8 - 5 )- 7 53 ( 1H . d, J=2.0), 

Example 21 

a°mile^ 

5-formylben 2 o[b]furan (30.9 g) The i Zed "t ro 0 2 i Mn (2 °° 9) ' and thereto fe added 

reaction mixture are aided N^meZ^^oT tOT h pe ri ratureovemi 9ht "Jargon atmosphere. To the 
carbon (51.4 % aqueous. 9 4 g) and P ' PeraZine (17 35 9) 8nd 10 % P al,adium - 
pressure of hydrogen gas The cata vsH removed « J r °™ t6mperatUre <°< *»° "ours under atmospheric 
acidtfied with 18 % ^^XiJ^Sa^ir " diiS ° Pr0py ' 6the ' and 

layer is washed successively with water ^ ^^1^,1 ^ ^ 3nd the 0r 9 anic 

aqueous sodium chloride solution, drild! an 7^SSZS^^ ^ & * Md 

from water-acetonitrile to give colorless crystal T(ZTT Z ! ^ Pr6SSUre The residue is cr V^llized twice 
by the same procedure. The combed produ* ^^JS^SS? (1376 9) Prepared 

of the compound are the same as those of the compound obtained "n Example ° physicochem,cal PW*. 



Example 22 



(300 mg) obtained 

rophosphate (486 mg) «nd»223^iS5E2 aTroomT (31S m9) 9nd ^ chl0 " 

phere. The reaction mixture is poured into chilted 10 /aoulouf^ 'TT^ 22 h ° UrS Under argon atmos - 
The organic layer is washed successively wit! water a saZed atL* With ethyl acetate - 

a saturated aqueous sodium chloride sZZ dS Z ♦ ? ° US S ° d ' Um hydrogen carbonate s °' u «°n> and 
by silica ge, column chroma^y ^ 

tbl-MS (m/z): 748 f(M+N!-L) + 1 a '' 



ESI-MS (m/z): 748 [(M+NH 4 )+] 
IR (nujol, cnri): 3396, 1698, 1609 



3.S, 15), 5.26 (tH. dffl, J.,7.5, 3.5 1 6) 5 3 5 4 S^Z^^S ' "* ' f°° 0 * J " 7 5 >> 516 <'"■ «* J-"* 
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[0130] (2) 3-(5-Benzo[b]furanyl)-2'-(6-0-diphenylphosphono-(^D-glucopy 

ophenone (308 mg) obtained in the above (1) is dissolved in acetonitrile (3 ml), and thereto are added ammonium 
formate (80 mg) and dichlorobis(triphenylphosphine)palladium (II) (3 mg), and the mixture is refluxed for 1 .5 hour under 
argon atmosphere. The reaction mixture is cooled to room temperature, poured into ice-water, and extracted with ethyl 
5 acetate. The organic layer is washed successively with water and a saturate aqueous sodium chloride solution, dried, 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (solvent; chlo- 
roform/methanol) to give S^S-benzotblfuranylJ^'^e-O-diphenylphosphono-p-D-glucopyranosyloxyJ-e'-hydroxy-A'- 
methylpropiophenone (246 mg). 

ESI-MS (m/z): 708 [(M+NH 4 ) + ] 
w |R (nujol, cm" 1 ): 3405, 1630, 1600 

NMR (DMSO-d 6 ) 5: 2.13 (3H, s), 2.98 (2H, t, J=7.0), 3.2-3.5 (5H, m), 3.75-3.85 (1H, m), 4.3-4.4 (1H, m), 4.55 
(1 H, ddd, J=3.5, 5.5, 1 1 .5), 5.1 0 (1 H, d, J=8.0), 5.29 (1 H, d, J=5.0). 5.41 (1 H, d, J=4.5), 5.43 (1 H, d, J=5.5), 6.39 (1 H, 
d, J=1.0), 6.57 (1H, d, J=1.0), 6.85 (1H, dd, J=1.0, 2.0), 7.1-7.2 (7H, m), 7.29 (4H, dt, J=8.0, 2.5), 7.44 (1H, d, J=9.5), 
7.49 (1 H, d, J=2.0), 7.92 (1 H, d, J=2.0), 11 .84 (1 H, s) 
15 [0131] (3) 3-(5-Benzo[b]furanyl)-2'-(6-0-diphenylphosphono-p-D-glucopyranosyloxy)-6'-hydroxy-4 , -methylpropi- 
ophenone (764 mg) is dissolved in 1 ,4-dioxane (33 ml), and thereto is added 0.1 N aqueous sodium hydroxide solution 
(33 ml). The mixture is stirred at room temperature for 2.5 hours under argon atmosphere. To the reaction mixture is 
added ammonium chloride (60 mg), and the mixture is concentrated under reduced pressure. To the residue is added 
ethanol, and the insoluble materials are removed by filtration. To the filtrate is added isopropanol, and the precipitates 
20 are collected by filtration, and dried to give 3-(5-benzo[b]furanyl)-2 , -(4,6-0-phosphinico-p-D-glucopyranosyloxy)-6 , - 
hydroxy-4'-methylpropiophenone sodium (327 mg). 

ESI-MS (m/z):519[(M+Na) + ] 

IR (nujol, cm* 1 ): 3300, 1625, 1612 

NMR (DMSO-d 6 ) 5: 2.25 (3H, s), 2.97 (2H, t, J=7.5), 3.3-3.9 (8H, m), 5.1 5 (1 H, d, J=7.5), 5.40 (1 H, br), 5.55 (1 H, 
25 br), 6.41 (1H, s), 6.55 (1H, s), 6.98 (1H : dd, J=1.0, 2.0), 7.19 (1H, dd, J=1.5, 8.5), 7.49 (1H, d, J=8.5), 7.51 (1H, d, 
J=1.5),7.92 (1H,d, J=2.0) 

Reference Example 1 

30 [0132] (1 ) Orcinol monohydrate (50 g) is dissolved in pyridine (400 ml), and thereto is added acetic anhydride (133 
ml), and the mixture is stirred at room temperature for 17 hours. The reaction mixture is concentrated under reduced 
pressure, and the resulting residue is dissolved in ethyl acetate (500 ml). The mixture is washed successively with 10 
% hydrochloric acid, water, a saturated aqueous sodium hydrogen carbonate solution, and a saturated aqueous sodium 
chloride solution, dried, and concentrated under reduced pressure to give orcinol diacetate (74 g). 

35 EI-MS (m/z): 208 (M+) 

NMR (CDCI 3 ) 5:2.27 (^H, s), 2.35 (3H, s), 6.71 (1H, t, J=1.8), 6.80 (2H, m) 
[0133] (2) Aluminum chloride (1 9.2 g) is heated at 90°C in chlorobenzene (50 ml), and thereto is added dropwise a 
solution of orcinol diacetate (10 g) in chlorobenzene (8 ml) over a period of 35 minutes. After addition, the mixture is 
stirred at the same temperature for one hour, and cooled. The reaction mixture is poured into ice-10 % hydrochloric 

40 acid (1 00 ml-100 ml), and the mixture is stirred for 30 minutes, and extracted with ethyl acetate (1 00 ml). The organic 
layer is washed with water, dried, and concentrated under reduced pressure. Hexane (1 00 ml) is added to the residue, 
and the mixture is stirred at room temperature for 30 minutes. The precipitates are collected by filtration, and dried to 
give 2 , ,6'-dihydroxy-4 , -methy]acetophenone (5.9 g), m.p. 146-148°C. 

45 Reference Example 2 

[0134] A mixture of 2\6 , -dihydroxy-4'-methylacetophenone (0.5 g), cadmium carbonate (2.08 g) and toluene (40 ml) 
is refluxed while the solvent is removed by a Dean-Stark trap. After 10 ml of the solvent is removed, the mixture is 
cooled to about 80°C, and thereto is added 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide (2.48 g), and the mixture 
50 is refluxed overnight. After cooling, the mixture is diluted with chloroform, and the insoluble materials are removed by 
filtration. The filtrate is concentrated, and the residue is crystallized from methanol to give 2'-(2,3,4,6-tetra-0-acetyl- 
(^D-glucopyranosyloxy)-6'-hydroxy-4'-methylacetophenone (735 mg). 

M.p. 140-1 41. 5°C 

ESI-MS (m/z): 514 [(M+NH 4 ) + ] 
55 IR (nujol, cm" 1 ): 1755, 1725, 1650 

NMR (DMSO-d 6 ) 5: 1 .96 (3H, s), 2.01 (9H, s), 2.26 (3H, s), 2.39 (3H, s), 4.05-4.22 (2H, m), 4.28 (1 H, ddd, J=2.6, 
5.7, 9.9), 5.00 (1 H, dd, J=9.5, 9.9), 5.10 (1H, dd, J=8.0, 9.6), 5.39 (1H, t, J=9.5), 5.64 (1H, d, J=8.1), 6.46 (1H, s), 6.48 
(1H, s), 11.60 (1H,s) 
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Reference Example 3 



< 1 °°g).and2,3A64et ra -0^^ 

for 27 hourc. To the mixture is added SS^m^S^l^' 8nd the mixture is stirred «^oom temperature 
neutraiizedwfth 18 % hydrochloric acid^ MoT^e^l* TT 25 ^ The miXtUre fe 

acid (about 200 ml) and water (500 ml) and ST 9 " m,X,UrS ^ 3dded 1 8 % ^chloric 

aqueoussodiumchloride solution, dried and I concem^To S ' SS6parated ' washed witn water and a saturated 
is concentrated under reduced pressureto^^ 

the mixture is heated a little, and stirred ^StiiS^^S^^ * a * 8d m6thano1 < 2 «■ and 

and dried under reduced pressure to give 2'-(2 ' Site 2 O LlTftn , preC,prtates are col,ec ^ d by filtration, 
tophenone (239.75 g). The physicochemica pmpe^ 

obtained in Reference Example 2. compound are the same as those of the compound 



Reference Example 4 



a period of 15 minutes. Ten minutes thereafter to^rtJ^.^ ( , 9> Water (5 ml) U " der ice " coolin 9 ««w 
(5 ml), and the mixture is warmed to 80X and stirS £2 h0 u £ " ^l" 10 " ° f P ° taSS '' Um i0dide < 1 62 « in water 
and the extract is washed with water dried and IcT.ZT* , mBCture is extracted with diethyl ether, 

gel column chromatography (soten't ^SjSSJSSf " ^ PreSSUre ' The residue is P urified ^ siiica 

3,5-dimethoxyodobenzene (1 .05 g) m p S ^C " recryStallized fram acetate/hexane to give 

Sa^ 

dobenzene (1 .06 g). ' dned " a " d conce "trated under reduced pressure to give 3,5-dihydroxyio- 



EI-MS (m/z): 236 (M + ) 
IR (neat, cm" 1 ): 3325, 1605 



NMR (CDCI 3 ) 8: 5.22 (2H, s), 6.31 <1H t J=2 5) 6 79 (2H d J=2 5) 
Sa^oo'm^ 

citric acid solution, and extracted J^^ZZ^J^T " * P ° Ur6d int ° 1 0 % a ^ e ° us 

under reduced pressure to give 3.5^21^2^? JT " ^ ^ ^ 8nd C0nC6ntrated 

EI-MS (m/z): 320 (M + ), 278, 236 yj 
IR (neat, cm -1 ): 1771, 1586 



3 hours, and cooled to room tempe^ure The Sre s di ISLh T ThS iS refluxed for 

potassium fluoride solution. The mixture is 2^1™ t / aC6,ate ' and ,heret ° is added 1 0 % at l^ous 
removed by filtration. The fiitra.e is eZaeT^t ^SSSS^ ^ ^ ^ inS0 ' Ub,e are 
concentrated under reduced pressure The res ultinn o<°! 9an '° layer ,s washed witn wat *, dried, and 

3,5-diacetoxystyrene (585 moT 9 " PUnf ' ed by Sifca 9el coiumn chromatography to give 

CI UO ~ 



EI-MS (m/z): 220 (M+), 178, 136 
IR (neat, cm* 1 ): 1771, 1610 



J =2.0) N 7.oS ) J=£o) ^ 5 ' 32(1H ' d ' J=110) ' 5 ^ d ' ^-0), 6 65 (1H, dd, ,=11.0, 1,0), 6.82 (1H t 
^rlisTb^^ 

Pheric pressure. Two hours thereafter, ^^Z^^^ST^ ^ * % aqUe ° US ' 50 mg) under atmos " 
pressure. The residue is purified by £m^S!S2ST^ 1 iS concentrated under reduced 

etoxy-5-ethylbenzene (450 mg). chromatography (solvent; hexane/ethyl acetate) to give 1 ,3-diac- 

EI-MS (m/z): 222 (M + ) 

IR (neat, cm-i): 1771, 1616 

n-r (coew * , ,a (3 „. ,, 2 , 8 (6H , s) , M (2H % J=7 5) 6 „ |1H , j=2 o) e k d 
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[0141 ] (6) 1 ,3-Diacetoxy-5-ethylbenzene is treated in the same manner as in Reference Example 1 -(2) to give 2 , ,6 I - 
dihydroxy-4'-ethylacetophenone, m.p. 121-123°C. 

[0142] (7) ^S'-Dlhydroxy^'-ethylacetophenone is treated in the same manner as in Reference Example 3 to give 
2 , -(2,3,4 ) 6-tetra-0-acetyl-p-D-glucopyranosyloxy)-6 , -hydroxy-4 , -ethylacetophenone J m.p. 125-127°C. 

5 

Reference Example 5 

[0143] (1) Zinc powder (purity; 85 %, 14.75 g) is suspended in N,N-dimethylformamide (50 ml) under argon atmos- 
phere, and thereto is added dropwise with stirring acetyl chloride (1 .06 g) at 50°C over a period of 10 minutes, and 
10 then the mixture is stirred for 15 minutes. To the mixture is added dropwise a solution of 3,5-dimethoxybenzaldehyde 
(10 g) in dibromomethane (15.69 g) over a period of 20 minutes, and the mixture is stirred for 30 minutes. The reaction 
solution is cooled with ice, and thereto is added dropwise a saturated aqueous ammonium chloride solution (40 ml), 
and further thereto is added diethyl ether. The insoluble materials are removed by filtration, and the filtrate is extracted 
with diethyl ether. The extract is washed successively with 10 % hydrochloric acid, water, 10 % aqueous sodium hy- 
15 droxide solution, and a saturated aqueous sodium chloride solution, dried, and concentrated under reduced pressure, 
to give 3.5-dimethoxystyrene (8.29 g). 

EI-MS (m/z): 164 (M + ), 149, 135, 121 

IR (neat, crrr 1 ): 1620, 1595 

NMR (CDCI 3 ) 8: 3.80 (6H, s), 5.25 (1H, dd, J=1.0, 11 .0), 5.72 (1 H, dd, J=1 .0, 17.5), 6.39 (1H, t, J=2.5), 6.57 (2H, 
20 d, J=2.5), 6.64 (1H, dd, J=11.0, 17.5) 

[0144] (2) 3,5-Dimethoxystyrene (8.29 g) is dissolved in a mixture of methanol (70 ml) and ethyl acetate (10 ml), and 
the mixture is subjected to catalytic hydrogenation with using 10 % palladium-carbon (51 .4 % aqueous, 1 .2 g) under 
atmospheric pressure. One hour thereafter, the catalyst is removed by filtration, and the filtrate is concentrated under 
reduced pressure. The residue is purified by silica gel column chromatography (solvent; hexane/ethyl acetate) to give 
25 1 ,3-dimethoxy-5-ethylbenzene (7.07 g). 

EI-MS (m/z): 166 (M + ), 151,137 
IR (neat, cm" 1 ): 1607, 1596 

NMR (CDCI3) 6: 1 .22 (3H, t, J=7.5), 2.60 (2H, q, J=7.5), 3.78 (6H, s), 6.30 (1 H, t, J=2.5), 6.37 (2H, d, J=2.5) 
[0145] (3) 1 ,3-Dimethoxy-5-ethylbenzene (7.69 g) is dissolved in acetic acid (80 ml), and thereto is added with stirring 

30 47 % hydrobromic acid at room temperature. The mixture is refluxed for three hours, and the reaction mixture is cooled 
to room temperature. The mixture is concentrated to dryness under reduced pressure, and the residue is dissolved in 
ethyl acetate. The organic layer is washed successively with water and a saturated aqueous sodium chloride solution, 
dried, and concentrated under reduced pressure. The residue is recrystallized from diisopropyl ether-hexane to give 
1,3-dihydroxy-5-ethylbenzene (5.94 g), m.p. 97-98°C. 

35 [0146] (4) 1 ,3-Dihydroxy-5-ethylbenzene (5.92 g) is dissolved in pyridine (32 ml), and thereto is added with stirring 
acetic anhydride (17.5 g) at room temperature. One hour thereafter, the reaction mixture is poured into chilled 10 % 
hydrochloric acid, and the mixture is extracted with ethyl acetate. The organic layer is washed successively with water, 
a saturated aqueous sodium hydrogen carbonate solution, and a saturated aqueous sodium chloride solution, dried, 
and concentrated under reduced pressure to give 1 ,3-diacetoxy-5-ethylbenzene (9.60 g). The physicochemical prop- 

40 erties are the same as those of the compound obtained in Reference Example 4-(5). 

EFFECTS OF THE INVENTION 

[0147] The compounds (I) of the present invention and a pharmaceutically acceptable salts thereof show an excellent 
45 hypoglycemic activity because of the increasing effect of the urine glucose excretion, based on the inhibition activity 
of renal tubular glucose reabsorption. For example, when administered orally to rats, the present compounds increase 
the amount of urine glucose more than 50 times as much as phlorizin does. 

[0148] In addition, the compounds (I) of the present invention show low toxicity. Besides, the aglycone of the com- 
pounds (I), the hydrolysate thereof, show extremely a weak inhibitory activity against facilitated diffusion-type glucose 
50 transporter. 

[01 49] Therefore, the compounds (I) of the present invention can treat hyperglycemia, by which the self-exacerbating 
cycle of glucose toxicity is interrupted, so that the compounds (I) are useful in the prophylaxis or treatment of diabetes 
[e.g., diabetes mellitus such as insulin-dependent diabetes(type I diabetes), insulin-independent diabetes (type 11 di- 
abetes)], or in the rectification of hyperglycemia after meal. 

55 
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Claims 



. A propiophenone derivative of the formula (I): 




wherein OX is a hydroxy group which may optionally be protected. Y is a C,-C d alkyl qrouo and Z is a ft n 

StS;r r r her " one or more ^ ^ ^ ■»—> ^^r^^ 



a u, c 6 alkoxy-C r C 6 alkylidened.oxy group, a benzylidenedioxy group, a phosphinicodioxv oroun or * 
ny.d,oxy group together wtth the protecting groups thereof, or (iii) a P D-glucopySn^ ^121^ 
hydroxy groups are acylated, and two hydroxy groups combine to form a 1-C C Tk£ c r ? Z 



6. 



7. 



8. 



where"^^ 

group together withth'e protecting 7^S^ ^^^^^"'^"^ 

' reV3,he3^r l ° C ' aim 3 L Wher6,n Z iS 8 P- D -9 luc °Py^osy. group wherein the 2-hydroxy group or 
group 25! fioma c ri°„ 6 4 - hyd T, 9rOUP ' ° r th6 6 " hydr0Xy 9rou P ma * °P tional 'V a^lated by a 
and a C C alxoxv C C ^T' " ^ ^"W"* 1 9™P> a C,-C 6 alkoxy C 2 -C 6 alkanoyl group 

6-0-(C r C 6 alkoxy C 2 -C 6 alkanoyl)-p-D-glucopyranosyl arouD a 6-Q <r r ai/nvv r o P yranos y' 9rou P- a 
y uopyranosy group, a 2,3-di-0-(C 2 -C 6 alkanoyl -0-D-glucopyranosyl group, a 4-0-(C,-C* alkoxvcarbnnuh ft n 
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9. S^S-BenzotbJfuranylJ^'-lp-D-glucopyranosyloxyVe'-hydroxy^'-methylpropiophenone or a pharmaceutical^ ac- 
ceptable salt thereof. 

10. 3-(5-Benzo[b]furanyl)-2'-(6-0-methoxycarbon^^ or a 
pharmaceutical^ acceptable salt thereof. 

11. A process for preparing a propiophenone derivative of the formula (I): 




wherein OX is a hydroxy group which may optionally be protected, Y is a C r C 4 alkyl group, and Z is a p-D- 
glucopyranosyl group wherein one or more hydroxy groups may optionally be protected, or a pharmaceutical^ 
acceptable salt thereof, which comprises reducing a compound of the formula (II): 




wherein the symbols are the same as defined above, and if necessary, followed by converting the product into a 
pharmaceutically acceptable salt thereof. 

12. A process for preparing a propiophenone derivative of the formula (l-b): 

OX O 




wherein R 1 is an acyl group, OX is a hydroxy group which may optionally be protected, and Y is a C r C 4 alkyl 
group, or a pharmaceutically acceptable salt thereof, which comprises acylating a compound of the formula (l-a): 
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(I-a) 



rrsrs ™r ed abovei and if ™ ,o,,owed * — - —« 

13. A process for preparing a propiophenone derivative of the formula (l-c): 



into a 




a-c) 



wherein R3 is an acyl group, OX is a hydroxy group which may optionally be protected and Y is a C -C alkvl 
group, or a pharmaceuucal.y acceptable saK thereof, which comprises acyLing'a compound of the fom^uTa Z: 




a-d) 



wherein R«0 and R^O are protected hydroxy groups, and the other symbols are the same as defined above 
14. A process for preparing a propiophenone derivative of the formula (l-e): 
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wherein R 4 is an acyl group, OX is a hydroxy group which may optionally be protected, and Y is a C r C 4 alkyl 
group, or a pharmaceutical ly acceptable salt thereof, which comprises acylating a compound of the formula (l-f): 




R 2l O 



a-f) 



wherein R 11 0, R 21 0 and R 31 0 are protected hydroxy groups, and the other symbols are the same as defined 
above, removing the protecting groups from the product, and if necessary, followed by converting the product into 
a pharmaceutical^ acceptable salt thereof. 

15. A process for preparing a propiophenone derivative of the formula (l-g): 




R 2 OCOO 



(I-g) 



wherein R 2 is a C r C 6 alkyl group, OX is a hydroxy group which may optionally be protected, and Y is a C A -C A 
alkyl group, or a pharmaceutical^ acceptable salt thereof, which comprises reacting a compound of the formula 
(l-h): 
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wherein the symbols are the same as defined above, with a compound of the formula 



(III): 



R 2 OH 



(III) 



16. A process for preparing a propiophenone derivative of the formula (l-i): 




CH) 



I h dS n R5 iS »f r ° 9en a,0m ,° r 3 Cl ' Ce alkyl 9r0Up and R6 is a C i-°6 alkoxy group, or R* is a hydrogen atom 
o Son e ^rL° r Yi 3 ac c "ST"" * *T " ° X ° ™ °* * " ^ ^ -y 

Prises reLtg Xound of L for^Ca) " * *<* *°™<> ««* ~- 
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wherein the symbols are the same as defined above, with a compound of the formula (IV): 



5 




10 wherein A 1 and A 2 are leaving groups, and the other symbols are the same as defined above, and if necessary, 

followed by converting the product into a pharmaceutical ly acceptable salt thereof. 

17. A process for preparing a propiophenone derivative of the formula (l-j): 



20 




wherein OX 1 is a protected hydroxy group, Y is a C,-C 4 alkyl group, and Z is a p-D-glucopyranosyl group wherein 
one or more hydroxy groups may optionally be protected, or a pharmaceutical ly acceptable salt thereof, which 
25 comprises protecting the 6'-phenolic hydroxy group of a compound of the formula (l-k): 




35 wherein the symbols are the same as defined above, and if necessary, followed by converting the product into a 

pharmaceutically acceptable salt thereof. 

18. A process for preparing a propiophenone derivative of the formula (l-k): 




wherein Y is a C.,-C 4 alkyl group, and Z is a p-D-glucopyranosyl group wherein one or more hydroxy groups may 
optionally be protected, or a pharmaceutically acceptable salt thereof, which comprises removing the protecting 
group from a compound of the formula (l-j): 




a-j) 
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wherein 0X1 „ a protected hydroxy groupi and the othersymbo|s are {he same as ^ gnd tf nec 

followed by converting the product into a pharmaceutical^ acceptable salt thereof. 

1 9. A process for preparing a compound of the formula 




wherein OX is a hydroxy group which may optionally be protected, and Y is a C,-C 4 alkyl group, or a pharmaceu- 
tical^ acceptable salt thereof, which comprises subjecting a compound of the formula (l-m): 




wherein R* and Rj° are the same or different and each protecting groups for hydroxy group, and the other symbols 
cTutS^ 

20. A pharmaceutical composition which comprises a therapeutically effective amount of the compound as set forth 
in claim 1 to 1 0 admixture with a pharmaceutically acceptable carrier or diluent. 

21 ' of diTb 0 etes COmPOUnd ^ ' ° rth iR ° laim 1 t0 1 0 in the Paction of a medicament for prophylaxis or treatment 
Patentanspriiche 

1. Propiophenon-Derivat der Formel (I): 



38 



EP0 850 948 B1 




worin OX eine Hydroxy-Gruppe, die gegebenenfalls geschutzt sein kann, ist. Y eine C^-Alkyl-Gruppe ist und Z 
eine p-D-Glucopyranosyl-Gruppe, in dereine odermehrere Hydroxy-Gruppen gegebenenfalls geschutzt sein kon- 
nen, ist, oder dessen pharmazeutisch annehmbares Salz. 

Verbindung gemaB Anspruch 1 , worin Z (i) eine p-D-Glucopyranosyl-Gruppe, in der eine Oder mehrere Hydroxy- 
Gruppen gegebenenfalls acyliert sein konnen, (ii) eine p-D-Glucopyranosyl-Gruppe, in der sich zwei Hydroxy- 
Gruppen zusammen mit der entsprechenden Schutzgruppe verbinden, so daB eine l-C^g-Alkoxy-C^g-alkyliden- 
dioxy-Gruppe, eine Benzylidendioxy-Gruppe, eine Phosphinicodioxy-Gruppe oder eine Carbonyldioxy-Gruppe ge- 
bildet wird, oder (Hi) eine p-D-Glucopyranosyl-Gruppe, in der eine oder zwei Hydroxy-Gruppen acyliert sind und 
sich zwei Hydroxy-Gruppen zusammen mit der entsprechenden Schutzgruppe verbinden, so daB eine l-C-j.g- 
Alkoxy-C^s-alkylidendioxy-Gruppe, eine Benzylidendioxy-Gruppe, eine Phosphinicodioxy-Gruppe oder eine Car- 
bonyldioxy-Gruppe gebildet wird, ist. 

Verbindung gemaB Anspruch 2, worin Z eine p-D-Glucopyranosyl-Gruppe, in der eine oder mehrere Hydroxy- 
Gruppen gegebenenfalls mit einerGruppeausgewahlt aus einer C 2 _ 6 -Alkanoyl-Gruppe, einer C^-Alkoxycarbonyl- 
Gruppe, einer C 1 . 6 -Alkoxy-C 2 . 6 alkanoyl-Gruppe und einer C 1 . 6 -Alkoxy-C 1 _ 6 -alkoxycarbonyl-Gruppe acyliert sein 
konnen. oder eine (J-D-Glucopyranosyl-Gruppe, in der sich zwei Hydroxy-Gruppen zusammen mit der entspre- 
chenden Schutzgruppe verbinden, so daB eine l-C^e-Alkoxy-C^g-alkylidendioxy-Gruppe oder eine Phosphinico- 
dioxy-Gruppe gebildet wird, ist. 

Verbindung gemaB Anspruch 3, worin Z eine p-D-Glucopyranosyl-Gruppe, in der die 2-Hydroxy-Gruppe oder die 
2- und die 3-Hydroxy-Gruppe oder die 4-Hydroxy-Gruppe oder die 6-Hydroxy-Gruppe gegebenenfalls mit einer 
Gruppe ausgewahlt aus einer C 2 _ 6 -Alkanoyl-Gruppe, einer C^-Alkoxycarbonyl-Gruppe, einer C,. 6 -Alkoxy-C 2 . 6 - 
alkanoyl-Gruppe und einer C^g-Alkoxy-C^e-alkoxycarbonyl-Gruppe acyliert sein kann, oder eine p-D-Glucopyra- 
nosyl-Gruppe, in der sich die 4- und 6-Hydroxy-Gruppen zusammen mit der entsprechenden Schutzgruppe ver- 
binden, so daB eine l-C^g-Alkoxy-C^-alkylidendioxy-Gruppe gebildet wird, ist. 

Verbindung gemaB Anspruch 4, worin OX eine Hydroxy-Gruppe, eine C 2 . 6 -Alkanoyloxy-Gruppe oder eine Ci_ 6 - 
Alkoxycarbonyi-Gruppe ist und Z eine p-D-Glucopyranosyl-Gruppe, eine 2-0-(C 2 _ 6 -Alkanoyl)-p-D-glucopyranosyl- 
Gruppe, eine 2,3-Di-0-(C 2 . 6 -a1kanoyl)-p-D-glucopyranosyl-Gruppe ! eine 4-0-(C,. 6 -Alkoxycarbonyl)-p-D-glucopy- 
ranosyl-Gruppe, eine 6-0-(C 2 _ 6 -Alkanoyl)-p-D-glucopyranosyl-Gruppe, eine 6-0-(C 1 . 6 -Alkoxycarbonyl)-p-D-glu- 
copyranosyl-Gruppe, eine e-O-JCj.g-Alkoxy-Cg.g-alkanoyO-p-Dglucopyranosyl-Gruppe, eine 6-0-(C,. 6 -Alk- 
oxy-C^g-alkoxycarbonylJ-p-D-glucopyranosyl-Gruppe, eine 4,6-0-(C 1 _ 6 -Alkoxy-C 1 _ 6 -alkyliden)-p-D-glucopyrano- 
syl-Gruppe oder eine 4,6-O-Phosphinico-p-D-glucopyranosyl-Gruppe ist. 

Verbindung gemaB Anspruch 5, worin OX eine Hydroxy-Gruppe oder eine C 2 . 6 -Alkanoyloxy-Gruppe ist und Z eine 
p-D-Glucopyranosyl-Gruppe, eine 2,3-Di-0-(C 2 . 6 alkanoyl)-p-D-glucopyranosyl-Gruppe, eine 4-0-(C 1 . 6 -alkoxycar- 
bonyl)-p-D-giucopyranosyl-Gruppe, eine B-O-fCj.g-AlkoxycarbonyO-p-D-glucopyranosyl-Gruppe, eine 
4,6-0-(1 -C 1 ^-Alkoxy-C 1 . 6 -alkyliden)-p-Dglucopyranosyl-Gruppe oder eine 4,6-O-Phosphinico-p-Dglucopyrano- 
syl-Gruppe ist. 

Verbindung gemaB Anspruch 6, worin OX eine Hydroxy-Gruppe ist, Y eine Methyl-Gruppe oder eine Ethyl-Gruppe 
ist und Z eine p-D-Glucopyranosyl-Gruppe, eine 4-0-(C 1 . 6 -Alkoxycarbonyl)-p-D-glucopyranosyl-Gruppe, eine 
6-0-(C 1 . 6 -Alkoxycarbonyl)-p-D-glucopyranosyl-Gruppe, eine 4 : 6-0-(1-C 1 _ 6 -Alkoxy-C 1 _ 6 -alkyliden)-p-Dglucopyra- 
nosyl-Gruppe oder eine 4,6-O-Phosphinico-p-Dglucopyranosyl-Gruppe ist. 

Verbindung gemaB Anspruch 7, worin Z eine p-D-Glucopyranosyl-Gruppe oder eine 6-0-(C 1 . 6 -Alkoxycarbonyl)- 
p-D-glucopyranosyl-Gruppe ist. 
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9. 3-(5-Benzo[b]furanyl)-2"-0-D-g| U copyranosyloxy)-6'hydroxy-4'-methylpropiophenon Oder dessen pharmazeutisch 
annehmbares Salz. 

10. 3-(5-Benzo[b]furanyl)-2^(6-0-methoxycart)onylf-Dglucopyranosyloxy)-6'-hydroxy^'-methylpropiophenon oder 
dessen pharmazeutisch annehmbares Salz. 



11. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel 



(I): 




worm OX eine Hydroxy-Gruppe, die gegebenenfalls geschiitzt sein kann, ist, Y eine C, 4 -Alkyl-Gruppe ist und Z 
erne p-D-Glucopyranosyl-Gruppe, in der eine oder mehrere Hydroxy-Gruppen gegebenenfalls geschiitzt sein kon- 
nen, ist, oder dessen pharmazeutisch annehmbaren Salzes, umfassend die Reduktion einer Verbindung der For- 
mel (II): 




09 



worin die Symbole die oben definierten Bedeutungen aufweisen, und, falls notwendig, nachfolgend die Umwand- 
lung des Produktes in dessen pharmazeutisch annehmbares Salz. 

12. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-b): 




(I-b) 



worin R1 eine Acyl-Gruppe ist, OX eine Hydroxy-Gruppe. die gegebenenfalls geschiitzt sein kann, ist und Y eine 
C^-Alkyl-Gruppe ist, oder dessen pharmazeutisch annehmbaren Salzes, umfassend die Acylierunq einer Ver- 
bindung der Formel (l-a): 
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(I-a) 



worin die Symbole die oben definierten Bedeutungen aufweisen, und, falls notwendig, nachfolgend die Umwand 
lung des Produktes in dessen pharmazeutisch annehmbares Salz. 

13. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-c): 




worin R 3 eine Acyl-Gruppe ist, OX ein Hydroxy-Gruppe, die gegebenenfalls geschiitzt sein kann, ist und Y eine 
C.,_ 4 -Alkyl-Gruppe ist, oder dessen pharmazeutisch annehmbaren Salzes, umfassend die Acylierung einer Ver- 
bindung der Formel (l-d): 




worin R 11 0 und R 21 0 geschutzte Hydroxy-Gruppen sind und die anderen Symbole die oben definierten Bedeu- 
tungen aufweisen, die Entfernung der Schutzgruppen aus dem Produkt und, falls notwendig, nachfolgend die 
Umwandlung des Produktes in dessen pharmazeutisch annehmbares Salz. 

14. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-e): 
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worin R 4 eine Acyl-Gruppe ist, OX eine Hydroxy-Gruppe, die gegebenenfalls geschiitzt sein kann, ist und Y eine 
C^-Alkyl-Gruppe ist, oder dessen pharmazeutisch annehmbaren Salzes, umfassend die Acylierung einer Ver- 
bindung der Formel (l-f): 




worin R 11 0, R 21 0 und R 31 0 geschiitzte Hydroxy-Gruppen sind und die anderen Symbole die oben definierten 
Bedeutungen aufweisen, das Entfernen der Schutzgruppen aus dem Produkt und, falls notwendig, nachfolgend 
die Umwandlung des Produktes in dessen pharmazeutisch annehmbares Salz. 

15. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-g): 




worin R 2 eine C^-Alkyl-Gruppe ist, OX eine Hydroxy-Gruppe, die gegebenenfalls geschiitzt sein kann, ist und Y 
eine C^-Alkyl-Gruppe ist, Oder dessen pharmazeutisch annehmbaren Salzes, umfassend das Umsetzen einer 
Verbindung der Formel (l-h): 
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10 




(HO 



15 



worin die Symbole die oben definierten Bedeutungen aufweisen, mit einer Verbindung der Formel (III): 



R 2 OH 



20 



worin R 2 die oben definierte Bedeutung aufweist, und, falls notwendig, nachfolgend die Umwandlung < 
tes in dessen pharmazeutisch annehmbares Salz. 

16. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-i): 



(III) 
i Produk- 



25 













30 


Y' 


















35 














OH 





(I-i) 



40 



worin R 5 ein Wasserstoffatom Oder eine C^-Alkyl-Gruppe ist und R 6 eine C^g-Alkoxy-Gruppe ist Oder R 5 ein 
Wasserstoffatom ist und R 6 eine Phenyl-Gruppe ist oder R 5 und R 6 sich zu einer Oxo-Gruppe verbinden, OX eine 
Hydroxy-Gruppe, die gegebenenfails geschutzt sein kann, ist und Y eine C^-Alkyl-Gruppe ist, oder dessen phar- 
mazeutisch annehmbaren Salzes, umfassend die Umsetzung einer Verbindung der Formel (l-a): 



45 



50 
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(I-a) 
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in die Symbole die oben definierten Bedeutungen aufweisen, mit einer Verbindung der Formel (IV): 



p5 A l 
\ / 

R 6 ' X A 2 



worin A 1 und A 1 Abgangsgruppen sind und die anderen Symbole die oben definierten Bedeutungen aufweisen, 
und, falls notwendig, nachfolgend die Umwandlung des Produktes in dessen pharmazeutisch annehmbares Salz! 

17. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-j): 




worin OX 1 eine geschutzte Hydroxy-Gruppe ist, Y eine C^-Alkyl-Gruppe ist undZ eine 0-D-Giucopyranosyl-Grup- 
pe, in der eine oder mehrere Hydroxy-Gruppen gegebenenfalls geschiitzt sein konnen, ist, oder dessen pharma- 
zeutisch annehmbaren Salzes, umfassend das Schutzen der phenolischen Hydroxy-Gruppe in 6'-Position einer 
Verbindung der Formel (l-k): 




worin die Symbole die oben definierten Bedeutungen aufweisen, und, falls notwendig, nachfolgend die Umwand- 
lung des Produktes in sein pharmazeutisch annehmbares Salz. 

18. Verfahren zur Herstellung eines Propiophenon-Derivates der Formel (l-k): 




worm Y eine C^-Alkyl-Gruppe ist und Z eine p-D-Glucopyranosyl-Gruppe, in der eine oder mehrere Hydroxy- 
Gruppen gegebenenfalls geschiitzt sein konnen, ist, oder dessen pharmazeutisch annehmbaren Salzes, umfas- 
send das Entfernen der Schutzgruppe aus der Verbindung der Formel (l-j): 
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worin OX 1 eine geschutzte Hydro xy-Gruppe ist und die anderen Symbole die oben definierten Bedeutungen auf- 
weisen, und, falls notwendig, nachfolgend die Umwandlung des Produktes in sein pharmazeutisch annehmbares 
Salz. 

19. Verfahren zur Herstellung einer Verbindung der Formel 




OH 

worin OX eine Hydroxy-Gruppe, die gegebenenfalls geschutztsein kann, ist und Y eine C^^AIkyl-Gruppe ist, Oder 
dessen pharmazeutisch annehmbaren Salzes, umfassend die Hydrolyse einer Verbindung der Formel (l-m): 




OH 



worin R 9 und R 10 gleich oder verschieden und jeweils Schutzgruppen fur die Hydroxy-Gruppe sind und die anderen 
Symbole die oben definierten Bedeutungen aufweisen, und, falls notwendig, nachfolgend die Umwandlung des 
Produktes in dessen pharmazeutisch annehmbares Salz. 

20. Pharmazeutische Zusammensetzung, umfassend eine therapeutisch wirksame Menge der Verbindung gemaB 
Anspruch 1 bis 10 in Mischung mit einem pharmazeutisch annehmbaren Trager oder Verdunnungsmittel. 

21 . Verwendung einer Verbindung gemaB Anspruch 1 bis 1 0 zur Herstellung eines Medikamentes fur die Prophylaxe 
oder die Behandlung von Diabetes. 
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Revendications 

1 . Derive propiophenone de formule (I) : 



(i) 

Z 

dans laquelle OX est un groupe hydroxy, qui peut etre eventuellement protege, Y est un groupe alkyle en 
C r C 4> et Z est un groupe p-D-glucopyrannosyle dans lequel un ou plusieurs groupes hydroxy peuvent etre even- 
tuellement proteges, 

ou un sel pharmaceutiquement acceptable de celul-ci. 

2. Compose selon la revendication 1 , dans lequel Z est (i) un groupe p-D-glucopyrannosyle dans lequel un ou plu- 
sieurs groupes hydroxy peuvent etre eventuellement acyles ; (ii) un groupe p-D-glucopyrannosyle dans lequel 
deux groupes hydroxy se combinent pour former un groupe 1-(alcoxy en C^CgJalkylidenedioxy en C r C 6 , un 
groupe benzylidenedioxy, un groupe phosphinicodioxy ou un groupe carbonyldioxy avec les groupes protecteurs 
de ceux-ci, ou (iii) un groupe p-D-glucopyrannosyle dans lequel un ou deux groupes hydroxy sont acyles et deux 
groupes hydroxy se combinent pour former un groupe 1-(alcoxy en C r C 6 )alkyiidenedioxy en C r C 6 , un groupe 
benzylidenedioxy, un groupe phosphinicodioxy ou un groupe carbonyldioxy avec les groupes protecteurs de ceux- 
ci. 

3. Compose selon la revendication 2, dans lequel Z est un groupe p-D-glucopyrannosyle dans lequel un ou plusieurs 
groupes hydroxy peuvent etre eventuellement acyles par un groupe choisi parmi un groupe alcanoyle en C 2 -C 6 , 
un groupe (alcoxy en C r C 6 )carbonyle, un groupe (alcoxy en C r C 6 )alcanoyle en C 2 -C 6 et un groupe (alcoxy en 
C r C 6 )(alcoxy en C r C 6 )carbonyle, ou un groupe p-D-glucopyrannosyle dans lequel deux groupes hydroxy se 
combinent pour former un groupe 1 -(alcoxy en C r C 6 )alky!idenedioxy en C r C 6 ou un groupe phosphinicodioxy 
avec les groupes protecteurs de ceux-ci. 

4. Compose selon la revendication 3, dans lequel Z est un groupe p-D-glucopyrannosyle dans lequel le groupe 2-hy- 
droxy, ou les groupes 2- et 3-hydroxy, ou le groupe 4-hydroxy, ou le groupe 6-hydroxy peuvent etre eventuellement 
acyles par un groupe choisi parmi un groupe alcanoyle en C 2 -C 6 , un groupe (alcoxy en C, -C 6 )carbonyle, un groupe 
(alcoxy en C r C 6 ) alcanoyle en C 2 -C 6 et un groupe (alcoxy en C r C 6 )(alcoxy en C r C 6 )carbonyle, ou un groupe 
p-D-glucopyrannosyle dans lequel les groupes 4- et 6-hydroxy se combinent pour former un groupe 1 -(alcoxy en 
C-j-C^alkylidenedioxy en C r C 6 ou un groupe phosphinicodioxy avec les groupes protecteurs de ceux-ci. 

5. Compose selon la revendication 4, dans lequel OX est un groupe hydroxy, un groupe alcanoyloxy en C 2 -C 6 ou un 
groupe (alcoxy en C r C 6 ) carbonyloxy, et Z est un groupe p-D-glucopyrannosyle, un groupe 2-0-(alcanoyl en 
C 2 -C 6 )-p-D-glucopyrannosyle, un groupe 2,3-di-0-(alcanoyl en C 2 -C 6 )-p-D-glucopyrannosyle, un groupe 4-0-(al- 
coxy en C^C^carbonyl-p-D-glucopyrannosyle, un groupe 6-0-(alcanoyl en C 2 -C 6 )-p-D-glucopyrannosyle, un 
groupe 6-Q-(aicoxy en C 1 -C 6 )carbonyi-p-D-glucopyrannosyle, un groupe 6-0-[(alcoxy en C^C^alcanoyl en 
C 2 -C 6 ]-p-D-glucopyrannosyle, un groupe 6-0-[(alcoxy en C r C 6 ) alcoxy en C 1 -C 6 ]carbonyl-p-D-glucopyrannosyle, 
un groupe 4,6-0-[1 -(alcoxy C r C 6 )alkylidene en C ^-p-D-glucopyrannosyle ou un groupe 4,6-O-phosphinico- 
p-D-glucopyrannosyle. 

6. Compose selon la revendication 5, dans lequel OX est un groupe hydroxy ou un groupe alcanoyloxy en C 2 -C 6 et 
Z est un groupe p-D-glucopyrannosyle, un groupe 2,3-di-0-(alcanoyl en C 2 -C 6 )-p-D-glucopyrannosyle, un groupe 
4-0-(alcoxy en C r C 6 )carbonyl-p-D-glucopyrannosyle, un groupe 6-0-(alcoxy en C r C 6 )carbonyl-p-D-glucopyran- 
nosyle, un groupe 4,6-0-[1 -(alcoxy en C 1 -C 6 )alkylidene en C r C 6 ]-p-D-glucopyrannosyle ou un groupe 4,6-0- 
phosphinico-p-D-glucopyrannosyle. 
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7. Compose selon la revendication 6, dans lequel OX est un groupe hydroxy, Y est un groupe mSthyle ou un groupe 
6thyle et Z est un groupe p-D-glucopyrannosyle, un groupe 4-0-(alcoxy en C r C 6 )carbonyl-p-D-glucopyrannosyle, 
un groupe 6-0-(alcoxy en C r C 6 ) carbonyl-p-D-glucopyrannosyle, un groupe 4,6-0-[1 -alcoxy en C r C 6 ) alkylidene 
en C r C 6 ]-p-D-glucopyrannosyle ou un groupe 4,6-O-phosphinico-p-D-glucopyrannosyle. 

8. Compose selon la revendication 7, dans lequel Z est un groupe p-D-glucopyrannosyle ou un groupe 6-0-(alcoxy 
en C-j-C^carbonyl-p-D-glucopyrannosyle. 

9. S^S-BenzofblfurannyO^'^p-D-glucopyrannosyloxyJ-e'-hydroxy-^-methylproplophenone ou un sel pharmaceuti- 
quement acceptable de celle-ci. 

10. 3-(5-Benzo[b]furannyl)-2X6-0-methoxycarbonyl-p-D-glucopv^^ 
ou un sel pharmaceutiquement acceptable de celle-ci. 

11. Proced£ de preparation d'un derive propiophenone de formule (I) : 




dans laquelle OX est un groupe hydroxy, qui peut etre eventuellement protege, Y est un groupe alkyle en 
Cj-C^ et Z est un groupe p-D-glucopyrannosyle dans lequel un ou plusieurs groupes hydroxy peuvent etre even- 
tuellement proteges, ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend la reduction d'un com- 
pose de formule (II) : 




(ii) 



dans laquelle les symboles sont identiques a ceux def inis ci-dessus, et si necessaire, su ivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

12. Procede de preparation d'un derive propiophenone de formule (l-b) : 



47 



EP0 850 948B1 




dans laquelle R 1 est un groupe acyle, OX est un groupe hydroxy, qui peut etre eventuellement protege, et 
Y est un groupe alkyle en C r C 4 , ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend I'acylation 
d'un compose de formule (l-a) : 



_ d-a) 

J 



dans laquelle les symboles sont identiques k ceux definis ci-dessus, et si necessaire, suivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

13: Procede de preparation d'un derive propiophenone de formule (l-c) : 
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dans laquelle R 3 est un groupe acyle, OX est un groupe hydroxy, qui peut etre eventuellement protege, et 
Y est un groupe alkyle en 0yC 4 , ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend I'acylation 
d'un compost deformule (l-d) : 




dans laquelle R 11 0 et R 21 0 sont des groupes hydroxy proteges et les autres symboles sont identiques a 
ceux d6finis ci-dessus, I'Slimination des groupes protecteurs du produit, et si necessaire, suivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

14. Procede de preparation d'un deriv§ propiophenone de formule (l-e) : 
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(l-e) 



0R4 



dans laquelle R 4 est un groupe acyle, OX est un groupe hydroxyle, qui peut etre eventuellement protege, et 
Y est un groupe alkyle en C-|-C 4 , ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend I'acylation 
d'un compose de formule (l-f) : 




(l-f) 



dans laquelle R 11 0, R 21 0 et R 31 0 sont des groupes hydroxy proteges et les autres symboles sont identiques 
& ceux definisci-dessus, I'elimination des groupes protecteurs du produit, et si necessaire, suivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

15. Procede de preparation d'un derive propiophenone de formule (l-g) : 




d-g) 



R20COO 
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dans laquelle R 2 est un groupe alkyle en C r C 6 , OX est un groupe hydroxyle, qui peut etre eventuellement 
protege, et Y est un groupe alkyle en C r C 4 , ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend 
la reaction d'un compose de formule (l-h) : 



•(l-h) 



10 



15 




20 



dans laquelle les symboles sont identiques a ceux definis ci-dessus, avec un compose de formule (III) : 



R 2 OH 



(III) 



25 



dans laquelle R 2 est identique a celui defini ci-dessus, et si necessaire, suivie par la conversion du produit 
en un sel pharmaceutiquement acceptable de celui-ci. 



30 



16. Procede de preparation d'un derive propiophenone de formule (l-i) : 



35 



40 




<H) 



45 
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dans laquelle R 5 est I'atome d'hydrogene ou un groupe alkyle en C,-C 6 et R 6 un groupe alcoxy en C|-C 6 , 
ou R 5 est I'atome d'hydrogene et R 6 est le groupe phenyle, ou R 5 et R 6 peuvent se combiner pour former un groupe 
oxo, OX est un groupe hydroxyle, qui peut etre eventuellement protege, et Y est un groupe alkyle en C 1 -C 4 , ou 
un sel pharmaceutiquement acceptable de celui-ci, qui comprend la reaction d'un compose de formule (l-a) : 



55 
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(l-a) 



dans laquelle les symboles sont identiques a ceux definis ci-dessus, avec un compose de formule (IV) : 



R \/ A1 

C 

/ \ 

R6 



A2 



(IV) 



dans laquelle A 1 et A 2 sont des groupes partants et les autres symboles sont identiques a ceux definis ci- 
dessus, et si necessaire, suivie par la conversion du produit en un sel pharmaceutiquement acceptable de celui-ci. 

17. Procede de preparation d'un derive propiophenone de formule (l-j) : 




<H) 



dans laquelle OX 1 est un groupe hydroxy protege, Y est un groupe alkyle en C r C 4> et Z est un groupe p-D- 
glucopyrannosyle dans lequel un ou plusieurs groupes hydroxy peuvent etre eventuellement proteges, ou un sel 
pharmaceutiquement acceptable de celui-ci, qui comprend la protection du groupe hydroxy 6'-phenolique d'un 
compose de formule (l-k) : 




(i-k) 



dans laquelle les symboles sont identiques a ceux definis ci-dessus, et si necessaire, suivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 
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18. Procede de preparation d'un derive propiophenone de formule (l-k) : 




dans laquelle Y est un groupe alkyle en C V C 4} et Z, est un groupe p-D-glucopyrannosyle dans lequel un ou 
plusieurs groupes hydroxy peuvent etre eventuellement proteges, ou un sel pharmaceutiquement acceptable de 
celui-ci, qui comprend Pelimination du groupe protecteur d'un compose de formule (l-j) : 




Z 



dans laquelle OX 1 est un groupe hydroxy protege et les autres symboles sont identiques a ceux definis ci- 
dessus, et si necessaire, suivie par la conversion du produit en un sel pharmaceutiquement acceptable de celui-ci. 

19. Procede de preparation d'un derive propiophenone de formule (l-l) : 




dans laquelle OX est un groupe hydroxy, qui peut etre eventuellement protege, et Y est un groupe alkyle en 
CyC 4l ou un sel pharmaceutiquement acceptable de celui-ci, qui comprend I'hydrolyse d'un compose de formule 
(l-m): 
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0-m) 



OH 



dans laquelle et R™ sont identiques ou differents et sont chacun, des groupes protecteurs de groupe 
hydroxy, et les autres symboles sont identiques aceux definis ci-dessus, et si necessaire, suivie par la conversion 
du produit en un sel pharmaceutiquement acceptable de celui-ci. 

Composition pharmaceutique qui comprend une quantite therapeutiquement efficace du compose selon les re- 
vendications 1 a 10, en melange avec un support ou diluant pharmaceutiquement acceptable. 

Utilisation d'un compose selon les revendications 1 a 10, dans la production d'un medicament pour la prophylaxie 
ou le traitement du diabete. 
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